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In order to emphasize tbe importance of producing and main­
taining large crop yields on Illinois lands, I ask you to consider 
the data presented in Table 1, in which I have tried to illustrate 
in some detail the method of measuring land values by crop 
yields. You will understand, of course, that these data, at the best, 
represent only approximately average conditIOns. Thus the price of 
corn is placed at 35 cents a bushel, to represent approximately the 
average price over a series of years. The price of corn has been known 
to vary from less tban 20 to more than 60 cents a busbel, and although 
35 cents may be the average for the past ten years, it may not be the 
average for the, next ten years. The expense of taking bay from tbe 
swath and delivering it in bales on the local market is placed at $2,50 
a ton. This may fairly represent tbe expense in one section of the 
state where the cost of baling is $1.25 a ton and where labor is obtained 
at a corresponding price, but it would not be sufficient wbere the baling 
costs $2.00 a ton, with other expenses in proportion. 
Remember I do not even suggest that you accept these data for 
your conditions, but only that you consider the principle of measuring 
land values by crop yields, on the basis of selling the crops at the local 
markets. Then if you have any further interest in the matter, I sug­
gest that you cbange these data to tit your own average local condi­
tions and then recalculate tbe land values, not only on the Basis of 
*An address read before the Illinois State Farmers' Institute at Joliet, Feb­
ruary 23, 1905. 
- - - -
- -
- -
- -
- - - -
2  
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selling the crops on the market, but also on the basis of feeding part or 
all of the crops grown and selling the animal products thus produced. 
In some sections or in,some seasons, or under some systems of farming, 
there are several side products, or by-products, which might properly 
be considered, such, for example, as corn stover, straw and clover seed. 
In the computations I have made, I have tried to avoid using data 
which would exaggerate the land values. It must be understood that 
the values given are for the year during which the particular crop is 
grown. The average value would depend upon the rotation of crops 
and would be the average of the different values found in the differ~nt 
years o~ the rotation. 
For plant food, I have allowed 1 cent a pound for nitrogen (expect­
ing it to be furnished by legumes and farm manure), 12 cents a pound 
for phosphorus and 6 cents a pound for potassium. (At these prices 
phosphorus can be bought in steamed bone meal and pot,assium in 
potassium chlorid). " For taxes, I have allowed one-half percent on 
the value of tile land. 
;By referring to the table, it will be seen that 20 bushe1s of corn at 
35 cents a bushel gives a gross return 01 $7.00 an acre,. Deducting from . 
this $5.91 the total annual expense, including 80 cents for plant food 
removed in the crop, $4.00 for growing the crop (plowing, planting, 
cultivating, etc. ), $1.00 (5 cents a bushel) for harvesting and marketing, 
and 11 cents for taxes, we have left $1.09 as the net value of the crop. 
This is equal to 5 percent interest per annum on a valuation of $21.81 
per acre. 
With 40 bushels of corn per acre, the value of the land becomes 
$116.36. In other words, by doubling 'the crop yield, we multiply tlle 
land value more than five times. With 60 bushels of corn per acre, the 
land becomes worth $210.91; with 80 bushels, $305.45; and, if we could 
raise 100 bushels of corn pel' acre, we could pay the annual expense of 
$4.00 for plant food, $4.00 for r(l,ising the crop, $5.00 for harvesting and 
marketing, and $2.00 an acre for taxes, and still have left $20.00 an 
acre, as the net value of the crop. This would pay 5 percent interest 
on exactly $400.00, which would represent the value of tbe land for 
that year. 
If land costs $100 an acre, the interest and taxes would be $5.50. 
If we raise 40 bushels of corn per acre, the profit from the bu~iness 
would be 90 cents an acre; whereas if we raise60 busl1elsper~cre, the profit 
for the year becomes $6.00 an acre. In other words, by increasing the 
yield only 50 percent, we have inc'reased the profit more than 600 percent. 
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I f  w e  i n c r e a s e  t h e  c o s t  o f  g r o w i B g  t h e  c r o p  f r o m  $ 4 . 0 0  t o  $ 6 . 0 0  a n  
a c r e ,  t h e  v a l u e  o f  t h e  l a n d ,  i f  o n l y  2 0  b u s h e l s  o f  c o r n  a r e  p r o d u c e d ,  i s  
$ 1 6 . 0 0  b e l o w  z e r o ,  a l t h o u g h  w i t h  4 0  b u s h e l s ,  t h e  l a n d  b e c o m e s  w o r t h  
$ 8 0 . 0 0  a n  a c r e ,  a n d  r i s e s  t o  $ 3 6 3 . 6 4  w i t h  a  1 0 0 - b u s h e l  c r o p .  
B y  s i m i l a r  m e t h o d s  o f  c o m p u t a t i o n  w e  f i n d  t h a t  w i t h  w h e a t  a t  7 0  
c e n t s  a  b u s h e l ,  c r o p s  r a n g i n g  f r o m  1 0  t o  5 0  b u s h e l s  p r o d u c e  l a n d  v a l u e s  
r a n g i n g  f r o m  $ 4 5 . 4 5  t o  $ 4 4 5 . 4 5  a n  a c r e ;  a n d  t h a t  w i t h  o a t s  a t  2 5  c e n t s  a  
b u s h e l ,  c r o p s  r a n g i n g  f r o m  2 0  t o  1 0 0  b u s h e l s  p e r  a c r e  p r o d u c e  l a n d  
v a l u e s  f r o m  $ 9 . 0 9  t o  $ 2 6 , 3 . 6 4 .  
I t  i s  p e r h a p s  w o r t h y  o f  s p e c i a l  c o n s i d e r a t i o n  t h a t  w i t h  t i m o t h y  
h a y  w o r t h  $ 8 . 0 0  a  t o n ,  t h e  l a n d  v a l u e  r i s e s  t o  o n l y  $ 1 4 0 . 9 1  w i t h .  2 1  t o n s  
o f  b a l e d  h a y  f r o m  a n  a c r e ;  b u t  s t i l l  m o r e  S i g n i f i c a n t  i s  t h e  f a c t  t h a t  i f  
w e  a r e  t o  s e l l  c l o v e r  h a y  a t  $ 6 . 0 0  a  t o n ,  2 t  t o n s  o f  b a l e d  h a y  p e r  a c r e  
w o u l d  p r o d u c e  a  l a n d  v a l u e  o f  o n l y  $ 4 0 . 9 1 ,  n o t w i t h s t a n d i n g  t h a t  t h e  
c l o v e r  i s  c r e d i t e d  w i t h  t h e  n i t r o g e n  w h i c h  i t  a d d s  t o  t h e  s o i l .  
T h e s e  d a t a  c e r t a i n l y  e m p h a s i z e  t h e  f a c t  t h a t  t h e r e '  i s  g r e a t  l o s s  
i n  s e l l i n g  h a y  a t  $ 6 . 0 0  o r  $ 8 . 0 0  a  t o n  i f  w e  a r e  t o  m a i n t a i n  t h e  f e r t i l i t y  
o f  t h e  l a n d .  
O n  l a n d  w o r t h  $ 1 5 0 . 0 0  a n  a c r e  t h e r e  i s  a n  a c t u a l  l o s s  o f  $ 1 . 0 0  a  y e a r  
i n  s e l l i n g  t i m o t h y  h a y  a t  $ 1 0 . 0 0  a  t o n ,  i f  w e  a r e  t o  m a i n t a i n  t h e  f e r t i l i t y  
o f  t h e  s o i l  a n d  r a i s e  H  t o n s  t o  t h e  a c r e .  I f  w e  c a n  a f f o r d  t o  d o  t h i s ,  i t i s  
b e c a u s e  w e  h a v e  i n  o u r  s o i l s  s u c h  a n  a b u n d a n t  s t o c k  o f  t h e  e l e m e n t  
p o t a s s i u m  t h a t  w e  a r e  w i l l i n g  t o  s e l l  i t  f o r  3  c e n t s  a  p o u n d  w h e n  i t  i s  
w o r t h  6  c e n t s  i n  t h e  C h i c a g o  m a r k e t s  i n  t h e  c h e a p e s t  c o m m e r c i a l  f o r m .  
E S S E N T I A L  F A C T O R S  I N ,  C R O P  P R O D U C T I O N .  
W h i l e  I  s h a l l  d w e l l  m a i n l Y  ' u p o n  t h e  s u b j e c t  o f  p l a n t  f o o d  i n  t h i s  
p a p e r ,  n o  o n e  s h o u l d  u n d e r s t a n d  t h e r e f r o m  t h a t  I  d o  n o t  c o n s i d e r  o f  
g r e a t  i m p o r t a n c e  t h e  o t h e r  f i v e  e s s e n t i a l  fa~tors o f  c r o p  p r o d u c t i o n ;  
n a m e l y ,  t h e  h e a t ,  l i g h t ,  m o i s t u r e ,  t h e  p h y s i c a l  c o n d i t i o n  o f  t h e  s o i l ,  
a n d  t h e  s e e d ;  i n d e e d  t h e s e  s i x  f a c t o r s  a r e  o f  e q u a l  i m p o r t a n c e ,  b e c a u s e  
t h e y  a r e  a l l  a b s o l u t e l y  e s s e n t i a l  t o  g r o w i n g  c r o p s .  
I t  i s  c e r t a i n l y  i m p o r t a n t  t h a t  w e  i m p r o v e  o u r  s e e d  c o r n ,  a n d  o u r  
s e e d  o a t s ,  a n d  s e e d  w h e a t ,  a n d  a n  o t h e r  s e e d ,  s o  f a r  a s  p r a c t i c a b l e  a n d  
p r o f i t a b l e .  
A n d  l e t  u s  i m p . r o v e  t h e  h o m e  o f  t h e  p l a n t - b y  b e t t e r  d r a i n a g e ,  b y  
i n c r e a s i n g  a n d  m a i n t a i n i n g  h u m u s  i n  t h e  s o i l ,  a n d  b y  b e t t e r  p l o w ­
i n g  a n d  m o r e  f r e q u e n t  a n d  t h o r o u g h  c u l t i v a t i o n .  T h i s  i s  a n  e x c e e d ­
i n g l y  i m p o r t a n t  m a t t e r  i n  c r o p  p r o d u c t i o n ,  f o r  b y  i t  w e  m a y  t o  s o m e  
e x t e n t  c o n t r o l  b o t h  h e a t  a n d  m o i s t u r e .  D r a i n a g e  n o t  o n l y  r e m o v , e s  t p e  
s u r p l u s  w a t e r  f r o m  a  " w a t e r - l o g g e d "  s o i l ,  m a k i n g  p l a n t  g r o w t h  p o s s i ­
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ble, but it decreases the amount of water to be evaporated from the 
surface and permits the sun's heat, which would be required to evap­
orate that water, to be utilized in warming the soil; it also allows the 
air to enter the soil, increasing the activity of soil organisms at greater 
depths, encouraging' the pli-1.nt roots to penetrate the soil more deeply, 
thus adding to the organic matter of the subsoil and i,ncreasing its 
porosity and giving the soil greater power to absor,b and retain mois­
ture and to resist drouth. And let us bear in mind that this applies 
not only to the flat level lands, but also to the rolling lands-and some­
t~mes with even greater force; for thorough tile-drainage is one of the 
best means of reducing the surface washing of rolling lands. We may 
also conserve the moisture to a considerable extent by maintaining 
dust mulches producrd by proper cultivation; and, by increasing the 
organic matter in the soil, we are able to increase the temperature of 
the soil, for the dark color of a soil is largely due to it,s organic matter 
content, and dark soils are warmer than light-colored ones. Recent 
investigations by Professor Mosier at the Illinois Station have shown 
that the temperature of a light-colored soil was raised five or six de­
grees when it was covered with a thin layer of dark soil, and this differ­
ence was maintained from 10 or 11 o'clock in the morning till nearly sun­
down. This is a point of some importance during the early part of the 
season. Actual t~ts by Professor Mosier showed that seeds germinate 
more quickly and the young plants grow more rapidly in the darker soils. 
Of the six essential factors, light is the only one over which 
we have almost no control, but fortunately it is also the factor which 
rarely, if ever, limits the yield of crops. 
ELEMENTS OF PLANT FOOD. 
But I am to speak with special reference to the subject of plant 
food , which I believe is truly the least understood and the most 
neglected of all the factors essential to crop production. 
I scarcely need to remind you that there are ten essential elements 
of plant food. Of these, carbon is the only one obtained directly from 
the air by most agricultural plants. The fixation of carbon occurs in 
the leaves, the carbon dioxid of the air reacting with the elements 
hydrogen and oxygen from the water (which is absorbed by the roots 
and carried to the leaves), forming organiC compo~nds which finally 
condense to sugar, starch, cellulose, 0r wood fiber, and <;>ther carbohy­
drates. Many who are familiar with the fixation of atmospheric nitro­
gen by means of nitrogen-gathering bacteria living in tubercles on the 
roots oflegume plants, are not aware of the fact that more than 90 per­
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c e n t  o f  t h e  t o t a . l  d r y  w e ' i g h t  o f  m o s t  a g r i c u l t u r a l  p l a n t s  r e s u l t s  f r o m  
t h e  f i x a t i o n  o f  c a r b o n  a n d  t h e  c o n s e q u , e n t  f o r m a t i o n  o f  c a r b o h y d r a t e s  
a n d  o t b e r  o r g a n i c  b o d i e s .  W h i l e  t h i s  v e r y  l a r g e  p e r c e n t a g e  o f  t h e  
p l a n t  c o n s i s t s  o f  , t h e  t h r e e  p l a n t  f o o d  e l e m e n t s ,  c a r b o n ,  b y d r o g e n  a n d  
o x y g e n ,  t h e s e  t h r e e  e l e m e n t s  a r e  n o  m o r e  e s s e n t i a l  t o  t h e  l i f e  o f  t h e  
p l a n t  t h a n  t h e  s e v e n  o t h e r  e l e m e n t s  o f  f e r t i l i t y ,  a s  c a l c i u m ,  m a g n e s i u m ,  
i r o n  a n d  s u l f u r ,  a l l  o f  w h i c b  a r e  p r e s e n t  i n  m o s t  s o i l s  i n  q u a n t i t i e s  f a r  
b e y o n d  t h e  need~ o f  c r o p s  f o r  a g e s  t o  c o m e ;  o r  a s  n i t r o g e n ,  p h o s p b o r u s ,  
a n d  p o t a s s i u m ,  o f  w h i c h  o n e  o r  m o r e  m a y  b e  s o  d e f i c i e n t  i n  a  s o i l  a s  t o  
l i m i t  t b e  y i e l d  o f  t b e  c r o p .  
I t  i s  t o  t h e  c o n & i d e r a t i o n  o f  t h e s e  t h r e e  w e n  k n o w n  e l e m e n t s  o f  
p l a n t  f o o d ,  n i t r o g e n ,  p h o s p h o r u s ,  a n d  p o t a s s i u m ,  w h i c h  a r e  s o m e t i m e s  
c a l l e d  t h e "  g o l d e n  t r i p o d  "  o f  a g r i c u l t u r e ,  t h a t  w e  m a y  w e l l  d e v o t e  
m o r e  o f  o u r  t i m e .  
C R O P  Y I E L D S  I N  S O I L  E X P E R I M E N T S .  
I I i  o r d e r  t o  e m p h a s i z e  t h e  p o s s i b l e  t r e m e n d o u s  i m p o r t a n c e  o f  e a c h  
o f  t h e s e  e l e m e n t s  o f  s o i l  f e r t i l i t y ,  I  b e g  t o  a s k  y o u r  a t t e n t i o n  t o  T a b l e  2 ,  
w h i c h  g i v e s  s o m e  o f  t h e  m o s t  s t r i k i n g  y e t  a b s o l u t e l y  t r u t h f u l  r e s u l t s  
w h i c h  w e  h a v e  t b u s  f a r  o b t a i n e d  i n  o u r  i n  v e s t i g a t i o n  o f  I l l i n o i s  s o i l s .  
F r o m  t h e  i n f o r m a t i o n  o b t a i n a b l e  f r o m  A  m e r i c a n  a n d  E u r o p e a n  r e ­
s e a r c h ,  i t  i s  e s t i m a t e d  t h a t  a  n o r m a l  f e r t i l e  s o i l  o f  o r d i n a r y  p h y s i c a l  
c o m p o s i t i o n  s b o u l d  c o n t a i n  t ob e  a m o u n t s  o f  p l a n t  f o o d  s h o w n  i n  c o l u m n  
1 ,  a s  c o m m o n l y  d e t e r m i n e d ;  n a m e l y ,  a b o u t  5 8 0 0  p o u n d s  o f  n i t r o g e n ,  
2 0 0 0  p o u n d s  o f  p h o s p h o r u s ,  a n d  5 3 0 0  p o u n d s  o f  p o t a s s i u m  p e r  a c r e  i n  
t h e  s u r f a c e  s o i l  t o  a  d e p t h  o f  s e v e n  i n c h e s ,  w h i c h  i s  c o n s i d e r e d  a  g o o d  
d e p t h  f o r  p l o w i n g .  C o l u m n  2  s h o w s  t h e  p l a n t  f o o d  c o n t a i n e d  i n  t h e  
r i c h e s t  s o i l  o f  l a r g e  a r e a  i n  I l l i n o i s ,  c o m m o n l y  c a l l e d  " g u m b o , "  w h i l e  
c o l u m n  3  r e p r e s e n t s  t h e  m o s t  c o m m o n  s o i l  o f  t h e  C o r n  B e l t  i n  I l l i n o i s ,  
t h i s  s o i l  b e i n g  a  b r o w n  s i l t  l o a m .  I n  t h i s  colum~ a r e  a l s o  g i v e n  r e s u l t s  •  
o b t a i n e d  f r o m  t w o  d i f f e r e n t  s o i l  e x p e r i m e n t  f i e l d s  l o c a t e d  o n  t b i s  t y p e  
o f  s o i l ,  t h e  f i r s t  l o c a t . e d  n e a r  S i b l e y ,  i n  F o r d  C o u n t y ,  a n d  t h e  s e c o n d  
n e a r  B l o o m i n g t o n ,  i n  M c L e a n  C o u n t y .  N i t r o g e n  a n d  p o t a s s i u m  a p ­
p l i e d  t o  t h i s  s o i l  e i t h e r  s i n g l y  o r  t o g e t h e r  h a v e  p r o d u c e d  i n j u r y  r a t h e r  
t h a n  b e n e t i t  t o  t h e  c o r n  c r o p ;  w h i l e  p h o s p h o r u s ,  a p p l i e d  i , n  s t e a m e d  
b o n e  m e a l  a t  a  c o s t  e q u a l  t o  t h e  p r e s e n t  v a l u e  o f  s i x  b u s h e l s  o f  c o r n ,  
p r o d u c e d  8  b u s h e l s  g a i n  o n  t h e  o n e  f i e l d  a n d  1 3  o n  t b e  o t h e r .  A f t . e r  
n i t r o g e n  h a d  b e e n  a p p l i e d  ( w h i c h  c a n  b e  f u r n i s h e d  b y  c l o v e r  i n  r o t a ­
t i o n s ) ,  t h e  g a i n s  d u e  t o  p h o s p h o r u s  a r e  1 5  b u s h e l s  o n  t h e  S i b l e y  f i e l d  
a n d  1 8  b u s h e l s  o n  t h e  B l o o m i n g t o n  f i e l d .  M o r e  p h o s p h o r u s  w a s  
a p p l i e d  t h a n  w a s  r e m o v e d  b y  t h e  l a r g e s t  c r o p .  
---------------------
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TABLE 2-PLANT FOOD IN SOME ILLINOIS SURFACE ~OILS. 
Pounds per Acre. 
Plant food 
elements 
of 
Black 
clay
loam 
Brown 
silt 
loam 
Red 
silt 
loam 
Gray
silt 
loam 
Peaty 
swamp
• soil* 
money
value. 
Wis. 
Gla. 
Wis. 
Gla. 
ungla­
ciated. 
Lower 
Ill. Gla. 
(drained
land.) 
Nitrogen.. 7,980 5 ,320 1,000 3,180 12,300 
Phosphorus . '. 1 
Potassium .. 
1.920 
9,440 
1,020 
10,040 
1,000 
5,600 
600 
5,220 
1,780 
1,680 
CROP YIELDS IN SOIL EXPERIMENTS. 
Plant food 
applied. 
Corn 
Bu. 
Wheat 
Grams. 
heat 
Bu. 
Corn 
Bu. 
None 
I 
54 I 60 3 7 
Nitrogen .. 
Phosphorus. 
Potassium 
54 
62 
50 
60 
73 
56 
26 
3 
3 
11 
25 
16 45 
Nitrogen, phosphorus. 
Nitrogen, potassium 
Phosphorus, potassi um . 
Nitrogen, phosphorus, potassium 
69 
51 
61 
64 
78 
5\:l 
75 
81 
34 
33 . 
2 
34 
:33 
20 
28 
33 
59 
47 
59 
To the old worn unglaciated hill soil of southern Illinois (red silt 
loam, the principal type in sevencounties),whose chemical composition 
shows it to be markedly deficient in nitrogen, we added both phosphor­
us and potassium and obtained practically the same yield as where no 
plant food was applied, but! when nitrogen was added the yield of 
wheat in pot cultures was increa'ied from only 3 grams to from 26 to 34 
grams per pot. 
To the principal type of soil in the Lower Illinois Glaciation .(cov­
ering more than 20 counties), whose analysis shows that its phosporus 
content is less than one:-third of a normal fertile soil, phosphorus was 
added and the yield of wheat was increased, from 7 to 25 bushels per 
acre. (The marked effect of potassium on this soil when used alone or 
with nitrogen only, whereby the yield of wheat was increased 9 bush­
els per acre in each case, was probably produced, in part at least, by 
the corrosive or destructive action of the soluble potassium salt. Even 
common salt (sodium chlorid) an'd landplaster (calcium sulfate) 
*Not only low \n potassium, but high in magnesium-carbonate. 
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p r o d u c e  s i m i l a r  e f f e c t s  o n  s o m e  s o i l s ,  e s p e c i a l l y  w i t h  w h e a t .  P o s s i b l y  
t h i s  c a u s t i c  a c t i o n  t  = n d s  t o  l i b e r a t e  p h o s p h o r u s  f r o m  t h e  s o i l .  T h i s  
e f f e c t  i s  a l s o  i n d i c a t e d  w h e r e  p o t a s s i u m  w a s  a d d e d  w i t h  n i t r o g e n  o n  
t h e  un~laciated b i l l  l a n d ) .  
r~o t h e  p e a t y  s w a m p  s o i l ,  r e p r e s e n t i n g  s o m e  h u n d r e d  t h o u s a n d  
a c r e s  i n  n o r t h  c e n t r a l  I l l i n o i s ,  w h o s e  c o m p o s i t i o n  s h o w s  t h a t  i t  c o n ­
t a i n s  l e s s  t h a n  o n e - t h i r d  a s  m u c h  p o t a s s i u m  a s  a  n o r m a l  f e r t i l e  s o i l  
a n d  o n l y  o n e - s i x t h  a s  m u c h  p o t a s s i u m  a s  t h e  be~t s o i l s  i n  t h e  C o r n  B e l t ,  
w e  a d d e d  b o t h  n i t r o g e n  a n d  p h o s p h o r u s  a n d  o b t a i n e d  p r a c t i c a l l y  t h e  
s a m e  c r o p  a s  w h e r e  n o  p l a n t  f o o d  w a s  a d d e d ,  t h e  t o t a l  y i e l d  p e r  a c r e  
a m o u n t i n g  t Q  l e s s  t h a n  a  t o n  o f  c o r n  f o d d e r  w i t h  p r a c t i c a l l y  n o  e a r  
c o r n ;  a n d ,  y e t  w h e r e  w e  a p p l i e d  p o t a s s i u m  t o  t h a t  s o i l  w e  o b t a i n e d  
a b o u t  t w o  t o n s ·  o f  c o r n  s t o v e r  a n d  4 5  t o  5 9  b u s h ' e l s  p e r  a c r e  o f  g o o d  
s o u n d  c o r n .  ( A p p l i e d  n i t r o g e n  p r o d u c e d  a n  a p p r e c i a b l e  e f f e c t  o n l y  
b e c a u s e  o f  i n s u f f i c i e n t  n i t r i f i c a t i o n  o f  t h e  s o i l  n i t r o g e n ,  d u e  t o  i m p e r ­
f e c t  d r a i n a g e ) .  
M o s t  o f  t h e s e  r e s u l t s  w e r e  o b t a i n e d  a f t e r  t w o  o r  t h r e e  y e a r s '  t r e a t ­
m e n t ,  a n d  i n  a l l  c a s e s ,  a b u n d a n c e  o f  t h e  d e f i c i e n t  e l e m e n t  w a s  a p p l i e d  
t o  m e e t  t h e  n e e d s  o f  l a r g e  c r o p s .  
M A I N T A I N I N G  S O I L  F E R T I L I T Y .  
O n e  o f  t h e  p r o b l e m s  w h i c h  p r o b a b l y  1 S ,  a n d  w h i c h  s u r e l y  o u g h t  t o  
b e ,  u p p e r m o s t  i n  o u r  m i n d s  i s  h o w  t o  r e s t o r e  t h e  f e r t i l i t y  o f  o u r  p o o r e r  
s o i l s  a n d  h o w  t o  p r o f i t a b l y  ~nd p e r m a n e n t l y  m a i n t a i n  a l l  o u r  l a n d s  i n  
a  s t a t e  o f  h i g h  p r o d u c t i v e  c a p a c i t y .  
Y o u  w i l l  p a r d o n  m e  i f  I  e m p h a s i z e  t h e  f a c t  t h a t  t h e  I l l i n o i s  S t a n d ­
a r d  f o r  t h e  i n v e s t i g a t i o n  o f  I l l i n o i s  s o i l s  i s  s e t  t o  b r i n g  a b o u t a  s y s t e m  
o f  a g r i c u l t u r e  i n  I l l i n o i s  w h i c h  s h a l l  a t  l e a s t  p e r m a n e n t l y  m a i n t a i n  t h e  
h i g h  c r o p  y i e l d s  o f  o u r  b e s t  s o i l s  a n d  w h i c h  s h a l l  i n c r e a s e  - t b e  f e r t i l i t y  
o f  o u r  p o o r e r  s o i l s  t o  t h e i r  m a x i m u m  p r o f i t a b l e  p r o d u c t i v e  c a p a c i t y .  
B u t  t o  g r o w  l a r g e  c r o p s  r e q u i r e s  l a r g e  q u a n t i t i e s  o f  t h e s e  v a l u a b l e  
e l e m e n t s  o f  p l a n t  f o o d ,  a n d  t h i s  b r i n g s  u s  t o  t h e  s u b j e c t  o f  t h e  " O i r c u ­
l a t i o n- o f  P l a n t  F o o d . "  T h i s  I  b e l i e v e  i s  t h e  m o s t  i m p o r t a n t  p r o c e s s  
c o n n e c t e d  w i t h  a n y  p o s s i b l e  s y s t e m  o f  p e r m a n e n t  a g r i c u l t u r e .  T h e  
f a r m e r  o f  g r e a t e s t  t e m p o r a r y  s u c c e s s  i s  a s  a  r u l e  t h e  f a r m e r  
w h o  t a k e s  t h e  l a r g e s t  a m o u n t s  o f  p l a n t  f o o d  f r o m  t h e  s o i l ;  b u t  t h e  
s y s t e m  o f  f a r m i n g  o f  g r e a t e s t  p e r m a n e n t  S U C L : e s s  m u s t  b e  a  s y s t e m  
w h i c h  w i l l  n o t  o n l y  t a k e  l a r g e  a m o u n t s  o f  p l a n t  f o o d  f r o m  t h e  s o i l ,  b u t  
w h i c h  b r i n g s  a b o u t  s u c h  a  c i r c u l a t i o n  o f  p l a n t  f o o d  t h a t  s o  f a r  a s  n e c ­
e s s a r y  e q u i v a l e n t  a m o u n t s  a r e  r e t u r n e d ,  a g a i n  t o  b e  u s e d  b y  g r o w i n g  
c r o p s ,  a n d  a g a i n  t o  b e  r e t u r n e d .  
9 
HISTORIC CYSTEMS OF LAND RUIN. 
Tile almost universal practice of the civilized world up to elate has 
been to ruin land and then cry, "Westward HoI" and he who under­
takes to say that the rich soils of the great central states can never 
be reduced in fertility knows not whereof he speaks. 
What has been tl1e system? And what is the common practice to­
day? First, beginning with virgin soil, we crop continuously with 
corn and sman grains till the practice becomes unprofitable. Second, 
when these crop yields becOIlle much reduced, we in'troduce clover into 
the rotation and thus maintain, to some extent at least, the nitrogen. 
But the fixation of nitrogen is not the only function' of Clover, nor in­
deed its most effective function on many soils. Olover is a gross feeder 
on phospborus. Oonsiderable quantities of the elements taken from 
the soil and suhsoil by the deep rooting biennial clover plant remain in 
the roots and stubble and, as these residues decompose, the products 
of fermentation and decay liberate still other quantities of phos­
phorus from the. soil itself, thus furnishing a good supply of available 
phosphorus to succeeding crops of corn or other grain. (Potassium 
may be effected in a similar way.) On soils where this is the principal 
effect of growing clover in rotation, applications of phosphorus pro­
duce about the same increase in crop yields as are produced by the use 
of clover; whereas, applications of nitrogen itself, even in the best 
forms, produce little or no increase in the crop. Furthermore, on such 
soils, about the same effects are produced by the use of non-leguminous 
green manures, such as rye, buckwlleat, or rape, as are produced by 
clover or by applications of phosphorus. 
Usnally this process conUnues until the clover system fails, until 
the clover crop is unable to obtain sufficient phosphorus for its own 
growth. 
Landplaster and caustic lime are next brought into use to force the 
soil to give up plant food which could not otherwise be obtaine.d by 
crops. This system is effective but/ short-lived, for after a score of 
years the soil commonly refuses to yield up the required quantities of 
its remaining stock of fertility even under the destructive action of 
these powerful stimulants. It is this use of lime that is referred to 
by the well known German proverb which says: "Lime may make the 
fathers rich, but it makes the children poor." 
Then comes the common commercial fertilizer system, in which 
we apply to the soil not sufficient plant food to grow good crops and 
maintain the productive capacity of the soil, but only enough to sup­
1 0  
p l e m e n t  t h a t  w h i c h  c a n  s t i l l  b e  f o r c e d  f r o m  t h e  l a n d .  T h e  m o s t  c o m ­
m o n  a p p l i c a t i o n  i s  2 0 0  p o u n d s  p e r  a c r e  o f  s o - c a l l e d  2 - 8 - 2  g o o d s  a p p l i e d  
o n c e  o r  t w i c e  i n  a  f o u r - y e a r  o r  f i v e - y e a r  r o t a t i o n .  T h i s  m e a n s  2  p e r  
c e n t  o f  a m m o n i a ,  8  p e r  c e n t  o f  s o - c a l l e d  p h o s p h o r i c  a c i d ,  a n d  2  p e r  
c e n t  o f  p o t a s h .  A  2 0 0 - p o u n d  a p p l i c a t i o n  o f  s u c h  a  " c o m p l e t e "  c o m ­
m e r c i a l  f e r t i l i z e r  w o u l d  s u p p l y  4  p o u n d s  o f  a m m o n i a ,  1 6  p o u n d s  o f  s o ­
c a l l e d  p h o s p h o r i c  a c i d ,  a n d  4  p o u n d s  o f  p o t a s h ;  o r ,  i n  t h e  l a u g u a g e  o f  
I l l i n o i s ,  a . b o u t  3~-pounds o f  a c t u a l  n i t r o g e n ,  7  p o u n d s  o f  a c t u a l  p h o s ­
p h o r u s .  a n d  3 t  p o u n d s  o f  a c t u a l  p o t a s s i u m ,  w h e r e a s  a  1 0 0 - b u s h e l  c r o p  
o f  c o r n  w o u l d  r e m o v e  f r o m  t h e  s o i l  i n  o n e  s e a s o n  a b o u t  1 4 8  p o u n d s  o f  
n i t r o g e n ,  2 3  p o u n d s  o f  p h o s p h o r u s ,  a n d  7 1  p o u n d s  o f  p o t a s s i u m ;  o r  4 0  
t i m e s  a ' i  m u c h  n i t r o g e n , - 3  t i m e s  a s  m u c h  p h o s p h o r u s  a n d  2 0  t i m e s  a s  
m u c h  p o t a s s i u m  a s  i s  c o m m o n l y  a p p l i e d  f o r  t w o  o r  t h r e e  y e a r s '  c r o p s .  
S o m e t i m e . ;  a . c i d  p h o s p h a t e  a l o n e  i s  u s e d  a n d  t h i s  i s  c e r t a i n l y  l e s s  
a b s u r d  t i t a n  t o  c o n t i n u e  t o  b u y  p o t a s s i u m  w h e n  i t  i s  n o t  n e e d e d ,  a n d  
t o  p a y  1 5  e e n t s  a  p o u n d  f o r  n i t r o g e n  w h e n  i t  c a n  b e  o b t a i n e d  f r o m  t h e  
a i r  a t  a  c o s t  n o t  t o  e x c e e d  o n e  c e n t  a  p o u n d ,  o r  a t  n o  c o s t  w h a t e v e r  i f  
t h e  l e g u m e  c r o p s  a n d  c a t c h  c r o p s  a r e  p r o p e r l y  f e d  o r  p a s t u r e d .  
B l l t  e v e n  w l 1 e r e  a c i d  p h o s p h a t e  a l o n e  i s  u s e d  t h e  a p p l i c a t i o n s  a r e  
u s u a l l y  t o o  s m a l l  t o  s u p p l y  t h e  n e e d s  o f  m a x i m u m  c r o p s  a n d  m a i n t a i n  
t h e  s u p p l y  o f  p h o s p h o r u s  i n  t h e  s o i l .  T h e  c o m m o n  p r a c t i c e  i s  t o  r e ­
m o v e  a l l  t h a t  t a n  b e  e x t r a c t e d  f r o m  t h e  s o i l  e v e n  b y  t h e  a i d  o f  t h e  6 0  
p e r c e n t  o f  m a n u f a c t u r e d  l a n d p l a s t e r ,  c o n t a i n e d  i n  t h e  a c i d  p h o s p h a t e ,  
a n d  t h e n  d e p e n d  u p o n  t h e  a d d e d  p h o s p h o r u s  t o  m a k e  u p  t h e  b a l a n c e  
r e q u i r e d  b y  t h e  c r o p .  E v e n  i n  t h e  r o t a t i o n  e x p e r i m e n t s  a t  t h e  O h i o  
S t a t i o n ,  w h e r e  ( 1  s y s t e m  b e t t e r  t h a n  c o m m o n l y  f o l l o w e d  h a s  b e e n  p r a c ­
t i c e d ,  t i l e  l o t a l  p h o s p h o r u s  a p p l i e d  i n  a c i d  p h o s p h a t e  d u r i n g  a  f i v e ­
y e a r  r o t a t i o n  i s  l e s s  t h a n  i s  c o n t a i n e d  i n  a  s i n g l e  1 0 0 - b u s h e l  c r o p  o f  
c o r n .  
M o s t  f a r m e r s  u s e  m o r e  o r  l e s s  f a r m  m a n u r e ,  a n d  t h i s  i s  w e l l ,  f o r  i t  
h e l p s  t o  m a i n t a i n  t h e  s u p p l y  o f  n i t r o g e n  a n d  p o t a s s i u m  e v e n  t h o u g h  i t  
d o e s  n o t  r e t u l ' r l  m u c h  p h o s p h o r u s  t o  t h e  l a n d .  I t  s h o u l d  b e  r e m e m ­
b e r e d  t h a t  a b o u t  t h r e e - f o u r t h s  o f  t h e  p o t a s s i u m  i n  a  c r o p  o f  c o r n ,  
w h e a t ,  o r  o a t s  i s  c o n t a i n e d  i n  t h e  s t a l k s  o r  s t r a w ,  w h i l e  o n l y  o n e - f o u r t h  
i s  c o n t a i n e d  i n  t h e  g r a i n ;  a l s o  t h a t  w h e n  t h e  c r o p  i s  f e d  t o  a n i m a l s ,  
p r a c t i c a l l y  a l l  o f  t h e  p o t a s s i u m  i s  r e t u r n e d  i n  t h e  s o l i d  a n d  l i q u i d  
m a n u r e ;  w h e r e a s ,  a b o u t  t h r e e - f o u r t h s  o f  t h e  p h o s p h o r u s  i n  t h e  c l ' O P  
i s  c o n t a i n e d  i n  t h e  g r a i n ,  a n d ,  e v e n  i f  t h e  g r a i n  i s  a U  f e d  ,  a  c o n s i d e r ­
a b l e  p a r t  o f  t h e  p h o s p h o r u s  r e m a i n s  i n  t h e  b o n e s  o f  t h e  a n i m a l s  a n d  
i s  t h u s  s o l d  f r o m  t h e  f a r m .  
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TIlE SUPPLY OF PHOSPHORUS IN II... LINOIS SOILS. 
Please bear in mind that the average !-;oil of the Oorn Belt in Illi­
nois contains about 1000 pounds of acid-soluble phosphorus in the 
plowed soil of an acre, to a depth of 7 inches: while the total phosphor­
us in the same soil~ ine-luding both acid-soluble and insoluble, is only 
about 1500 pounds. A 100-bushel crop of corn contains 17 pounds of 
phosphorus in the grain alone. Thus the acid-soluble phosphorus is 
sufficient for 59 such crops, if only the grain is removed from the land; 
while the total supply of phosphorus would be sufficient for only 88 
such crops. The sub-soil is more deficient than the face, in phos­
phorus. These figures are not given as tentative; they are based upon 
sufficient accurate analytical data from large numbers of representa­
tive soil samples collected with the greatest possible care from all of 
the great soil areas in the state to justify us in saying that they are, 
in round numbers, exact and final. The chemical analyses have not 
been made by one chemist alone, but seven different soH analyists, than 
whom there are, today, none more experienced or more accurate, have 
had part in this analytical work. L. H. Smith, J. H. Pettit, E. M. 
East, W. F. Pate, 1. O. Schaub, C. A. Schroeder and Andrew Ystgard 
are these analyists. They represent the training of Johns Hopkins and 
Cornell Uni versities, of the wp-ll known Chemical Department of the 
North Carolina Agricultural College, of the scientific schoO'ls of Norway, 
of the Chemical Department of the University of Illinois, and the ex­
perience and practice received in the Illinois .Experiment Station. 
In addition to the chemical analyses there are 'the University tioH 
Experiment fields in all parts of the state, all in charge of our Super­
inteudent, J. E. Readhimer, to whose faithfulness and accuracy twenty 
progressive farmers can testify, - farmers upon whose lands these soil 
experiment fields are located and to whom great credit is due for their 
watchful care of the fields, for their assistance to the Experiment Sta­
tion, and for the valuabJe service which they thus render to the state. 
Hundreds of farmers are also watching these experiment fields as ' 
the work goes on from year to ye~r. 
Furthermore, your own committee upon soil investigations, fre­
quently accompanied by Director Davenport and by agriculturaleditors, ­
annually visi ts nearly all of these soil experimen t fields, gi ving of their 
own time that they may watch the progress of the investigations and 
inspect the actual work in t,he field, not only on the soil experiment 
fields, but also on the soil survey, which is being prosecuted with a 
degree of accuracy and industry which commands the respect of 
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v i s i t o r s  w h o  h a v e  t I l e  t i m e  a n d  e n e r g y  t o  f o l l o w  s u c h  m e n  a s  J .  G .  
M o s i e r ,  C l i f f o r d  W i l l i s ,  R .  C .  L l o y d ,  a n d  E .  L .  W o r t l l e n ,  t l l r o u g h  t h e  
f i e l d s  a n d  o v e r  t I l e  h e d g e s ,  c r i s s - c r o s s ,  a n d  f o r w a r d  a n d  b a c k , - f r o m  
s e v e n  i n  t I l e  m o r n i n g  t i l l  s i x  a t  n i g l l t ,  e v e r y w h e r e  e x a m i n i n g  t h e  s o i l  
t o  a  d e p t l l  o f  4 0  i n c l l e s  o r  m o r e .  
T I l e  f a c t  w a s  c l e a r l y  d e t e r m i n e d  a n d  d e f i n i t e l y  e s t a b l i s h e d  m o r e  
t h a n  t w u  y e a r s  a g o  t h a t  t I l e  s u p p l y  o f  p h o s p h o r u s  i n  m o s t  I l l i n o i s  
s o i l s  i s  l i m i t e d ;  i n d e e d ,  m o s t  f a r m e r s  w h o  r e a d  t h e  b u l l e t i n s  f r o m  t h e  
E x p e r i m e n t  S t a t i o n  o r  a n y  o f  t h e  l e a d i n g  a g r i c u l t u r a l  p a p e r s  o f  I l l i n o i s ,  
o r  w h o  a t t e n d  f a r m e r s '  i n s t i t u t e s ,  a r e  n o t  o n l y  w e l l  i n f o r m e d  a s  t o  t h e  
n e e d  o f  J j > h o s p l l o r u s  i n  I l l i n o i s  s o i l s ,  b u t  m a n y  o f  t h e m  a r e  a l r e a d y  
- u s i n g  o n  t h e i r  o w n  f a r m s  l i b e r a l  a m o u n t s  o f  p h o s p h o r u s  i n  c o n n e c t i o n  
w i t h  l e g u m e s  a n d  f a r m  m a n u r e .  
T H E  S T A T E ' S  I N T E R E S T  I N  S O I L  I N V E S T I G A T I O N S .  
G e n t l e m e n  o f  t h e  I l l i n o i s  F a r m e r s '  I n s t i t u t e ,  t h e  t h i n g  o f  f i r s t  i m ­
p o r t a n c e  t o  I l l i n o i s  i s  n o t  t h a t  w e  h a v e  g r o w n  l a r g e r  c r o p s  w i t h  g r e a t e r  
p r o f i t s .  T h e  f a c t  o f  _  g r e a t e s t  m o m e n t  t o  I l l i n o i s  i s  n o t  t h a t  t h e  
E x p e r i m e n t  S t a t i o n  I l a s  g r o w n  7 3  b u s h e l s  o f  c o r n  p e r  a c r e  o n  t h e  p e a t y  
s w a m p  l a n o  o r  K a n k a k e e  c o u n t y  b y  t h e  a d d i t i o n  o f  p o t a s s i u m .  w h i l e  
o n l y  4  . b u s h e l s  w e r e  g r o w n  w i t h o u t  p o t a s s i u m  o n  s i m i l a r  a d j o i n i n g  
l a n d .  T h e  w o r k  o f  h i g h e s t  i n t e r e s t  t o  I l l i n o i s  i s  n o t  t h a t  w e  l I a v e  i n ­
c r e a s e d  t h e  y i e l d  o f  c o r n  1 3  b u s h e l s  p e r  a c r e  o n  t h e  m o s t  v a l u a b l e  l a n d  
i n  M c L e a n  c o u n t y  b y  t h e  a d d i t i o n  o f  p h o s p h o r u s  a n d  t h a t  h a l f  o f  t h i s  
i n c r e a s e  w a s  n e t  p r o f i t .  · T h e  r e s u l t  o r  c h i e f  S i g n i f i c a n c e  t o  I l l i n o i s  i s  
n o t  t l l a t  w e  h a v e  i n c r e a s e d  t h e  y i e l d  o f  w h e a t  i n  W a s h i n g t o n  c o u n t y  
b y  t h e  a d d i t i o n  o f  p h o s p h o r u s  f r o m  9  t o  3 1  b u s h e l s  a n d ,  o n  a  d u p l i c a t e  
f i e l d ,  f r o m  1 1  t o  3 3  b u s h e l s  p e r  a c r e ,  t h e  3 3  b u s h e l s  b e i n g  w o r t h  1 5  c e n t s  
m o r e  p e r  b u s h e l  t h a n  t h e  1 1  b u s h e l s .  T h e  a c c o m p l i s l l m e n t  o f  m a x i ­
m u m  v a l u e  t o  I l l i n o i s  i s  n o t  t h a t  w e  h a v e  p r o d u c e d  t w o  t o n s  t o  t h e  
a c r e  o f  r e d  c l o v e r  h a y  b y  m e a n s  o f  l i m e s t o n e  a n d  p h o s p h o r u s  a n d  
p r o p e r  i n o c u l a t i o n  o n  t h e  o r d i n a r y  p r a i r i e  s o i l s  o f  E f f i n g h a m  c o u n t y ,  
w h e r e  r e d  c l o v e r  w a s  n e v e r  g r o w n  b e f o r e .  N o ,  n o t  t h e s e .  B u t  t h e  
t h i n g  o f  f i r s t  i m p o r t a n c e ,  t h e  f a c t  o f  g r e a t e s t  m o m e n t ,  t h e  w o r k  o f  
h i g h e s t  i n t e r e s t ,  t h e  r e s u l t  o f  c h i e f  s i g - n i t i c a n c e ,  t h e  a c c o m p l i s h m e n t  
o f  m a x i m u m  v a l u e ,  a n d  t h e  o n l y  a c h i e v e m e n t  o f  p e r m a n e n t  b e n e f i t  t o  
I l l i n o i s  i s  t h a t  t h e  s o i l s  w h i c l l  a r e  p r o d u c i n g  t h e s e  i n c r e a s e d  c r o p  y i e l d s  
a r e  b e i n g  m a d e  R I C H E R  a n d  n o t  P O O R E R .  
W h e n  w e  a p p l y  p h o s p h o r u s  s u f f i c i e n t  f o r  a  h u n d r e d - b u s h e l  c r o p  o f  
c o r n  l 1 n d  t h e r e b y  i n c r e a s e  t h e  y i e l d  f r o m  6 0  t o  7 3  b u s h e l s ,  i t  i s  o f  o n l y  
t e m p o r a r y  i n t e r e s t  t o  t l 1 e  f a r m e r  t h a t  o n e - h a H  o f  t h i s  1 3 - b u s h e l  
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increase is net profit, but the fact which interests the State is that the 
field which produced the 73 bushels is still richer than it was by an 
amount of phosphorus equal to 27 bushels of corn, while the untreated 
field is poorer by the phosphorus removed in 60 bushels. 
Most Illinois soils are still rich and highly productive: The aver­
age yield of corn in the Corn Belt is I think more than 40 bushels per 
acre, and the average yield for the entire state is 33 bushels. Much of 
our richest land has been drained out and put under cultivation dur­
ing the past 20 years. We are still growing large crops and there is no 
need for any sensation, but there is need for sense, and the time is now 
here when we should stop depleting our soils of plant food elements 
which already limit our crop yields and begin returning in liberal 
quanti ties the plant food needed to grow still larger crops. If we fail 
to do this while we are raising 40 to 60 bushels of corn per acre, how can 
we hope to be able to do it if our yields shall become reduced to 20 
or 30 bushels? But if we can adopt a permanent system and by so doing 
make our farming more profitable in building up the soil than it would 
be in running it down, then 110W much greater is Ollr sin, if in our 
prosperity we neglect our opportuniLy and our duty, and afterward 
turn over to our cllildren an impoverished soil! 
FORMS OF PHOSPIIOI~US FOR ILLINOIS SOILS. 
The annual corn crop of Illinois is more than three hundred million 
bushels. More than fifty million pounds of the element phosphorus 
is removed from the soil in this crop, even though all of the stalks are 
left on the land. The phosphorus in all other crops will surely exceed 
the amount returned in manure; so that there are at least fifty 
million pounds of phosphorus annually removed from Illinois soils. 
At 12 cents a pound for phosphorus, the present price in acid phos­
phate, this would cost six million dollars annually. At 3 cents a pound 
for phosphorus, the present price in raw rock phosphate, it would cost 
Illinois one and one-lfalf million dollars annually to replace this amount 
of phosphorus: and this is the the lowest priced form of phosphorus in 
tbe world today. I do not know which form of phosphorus will prove 
tl~e most economical and the most profitable to use under the varying 
conditions and the different lengths of time involved in its use; but I 
do know this: that one of the greatest, if not the greatest, problem 
wbic11 is to confront the people of Illinois is the phospllorl1s problem; . 
and I believe that the time is now here when every Illinois land owner 
should adopt a system of farming which shall tend to increase rather 
than diminish the supply of phosphorus in his soil. I say LAND OWNER 
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b e c a u s e  I  h a v e  n o  r i g h t  t o  e x p e c t  t e n a n t  f a r m e t s  t o  p a y o u t  t h e i r  
m o n e y  t o  b u i l d  u p  m y  s o i l .  I f  t h e  l a n d  o w n e r  f u r n i s b e s  p h o s p h o r u s ,  
o r  l i m e ,  o r  o t h e r  m a t e r i a l s  a t  t h e  n e a r e s t  r a i l w a y  s t a t i o n ,  t h e n  t h e  
m a n  w h o  f a r m s  t h e  l a n d ,  s h o u l d  h a u l  s u c h  m a t e r i a l s  t o  t h e  f a r m  a n d  
p r o p e r l y  a p p l y  t h e m  t o  t h e  s o i l .  
I  f i r m l y  b e l i e v e  t h a t  t h e  s u p p l y  o f  p h o s p h o r u s  i n  I l l i n o i s  s o i l s  c a n  
b e  p r o f i t a b l y  m a i n t a i n e d  b y  t h e  u s e  o f  s u f f i c i e n t l y  l a r g e  q u a n t i t i e s  o f  
a c i d  p h o s p h a t e ;  a n d  i f  t h e  c o n t i n u e d  u s e  o f  a c i d  p h o s p h a t e  f i n a l l y  p r o ­
d u c e s  s u c h  a c i d  c o n d i t i o n s  i n  t h e  s o i l  a s  t o  p r e v e n t  t h e  g r o w t h  o f  c l o v e r  
a s  a p p e a r s  t o  h a v e  b e e n  a  c o m m o n  o c c l l r r e n c e  w h e r e  i t  h a s  l o n g  b e e n  
u s e d ,  t h e n  t h e  a c i d i t y  c a n  b e  c o r r e c t e d  f r o m  t i m e  t o  t i m e  b y  a p p l i c a ­
t i o n s  o r  s o m e  f o r m  o f  l i m e .  
A t  p r e s e n t  p r i c e s  w e  c a n  p r o f i t a b l y  s u b s t i t u t e  f o r  a c i d  p h o s p b a t e  
s t e a m e d  b o n e  m e a l ,  w h i c h  i s  k n o w n  t o  b e  a  s a t i s f a c t o r y  f o r m  o f  p h o s ­
p h o r u s ,  a n d  t h u s  a v o i d  t h e  p o s s i b l e  i n j u r i o u s  e f f e d  o f  a c i d  p h o s p h a t e ,  
b u t  t h i s  s u g g e s t i o n  c o u l d  n o t  b e  a d o p t e d  b y  a n y  l a r g e  p r o p o r t i o n  o f  t h e  
f a r m e r s  o f  t h i s  c o u n t r y  b e c a u s e  o f  t h e  l i m i t e d  s u p p l y  o f  b o n e  m e a l .  
T h e  o n l y  v e r y  e x t e n s i v e  s u p p l y  o f  p h o s p h o r u s  i s  t h e  n a t u r a l  r o c k  
p h o s p h a t e ,  f r o m  w h i c h  a c i d  p h o s p h a t e  i s  m a d e  b y  m i x i n g  a  t o n  o f  r o c k  
p h o s p h a t e ,  w i t h  a b o u t  a  t o n  o f  s u l f u r i c  a c i d  ( o i l  o f  v i t r i o l ) ,  t h e  r e s u l t ­
i n g  a c i d  p h o s p h a t e  b e i n g  s o l d  f o r  a b o u t '  $ 1 5  a  t o n ,  o r  $ 3 0  f o r  t h e  t w o  
t o n s  o f  m a t e r i a l  w h i c h  c o n t a i n  n o  m o r e  p h o s p h o r u s  t h a n  t h e  o r i g i n a l  
o n e  t o n  o f  r a w  r o c k  p h o s p h a t e ,  w h i c h  w e  g e t  f o r  a b o u t  $ 8  d e l i v e r e d  i n  
I l l i n o i s .  
A s  t o  t h e  v a l u e  o f  n o n - a c i d u l a t e d ,  f i n e l y  g r o u n d  n a t u r a l  r o c k  p h O S ­
p h a t e ,  I  c o n s i d e r  t h i s  a s  a  m a t e r i a l  w h i c h  g i v e s  g r e a t  p r o m i s e  o f  
e x t e n s i v e  u s e  i n  t h e  e c o n o m i c  a n d  p r o f i t a b l e  i m p r o v e m e n t  o f  p o o r  s o i l s  
a n d  i n  t h e  m a i  n t e n a n c e  o f  l a r g e  c r o p  y i e l d s  o n  g o o d  s o i l s ,  e s p e c i a l l y  i n  
t h e  s t a t e s  t h r o u g h o u t  t h e  g r e a t  c e n t r a l  W e s t .  I t  s h o u l d  b e  d i s t i n c t l y  
u n d e r s t o o d ,  h o w e v e r ,  t h a t  r e p e a t e d  e x p e r i m e n t s  h a v e  s h o w n  t h a t  t h i s  
m a t e r i a l  g i y e s  p r a c t i c a l l y  n o  i m m e d i a t e  r e t u r n s  i f  u s e d  i n  t h e  a b s e n c e  
o f  d e c a y i n g  o r g a n i c  m a t t e r .  O n  t h e  o t h e r  h a n d ,  w h e n  u s e d  i n  i n t i m a t e  
c o n n e c t i o n  w i t h  l i b e r a l  a m o u n t s  o f  f a r m  m a n u r e  o r  g r e e n  m a n u r e s  o r  
b o t h ,  w e  h a v e  c o n c l u s i v e  e v i d e n c e  t h a t  i t  i s  o n e  o f  t h e  m o s t  e c o n o m i c  
a n d  p r o f i t a b l e  f o r m s  o f  p h o s p h o r u s ,  e s p e c i a l l y  w h e r e  t h e  c r o p  r e t u r n s  
f o r  a  s e r i e s  o f  y e a r s  a r e  t o  b e  t a k e n  i n t o  a c c o u n t .  
I n  e x a c t  p o t - c u l t u r e  e x p e r i m e n t s  c a r r i e d  o n  u n d e r  c o n t r o l l e d  c o n ­
d i t i o n s  a t  t h e  U n i v e r s i t y  o f  I l l i n o i s ,  g r o u n d  r o c k  p h o s p h a t e  u s e d  i n  
c o n n e c t i o n  w i t h  c l o v e r  a n d  m a n u r e  h a s  p r o d u c e d  s o m e  m a r k e d  r e s u l t s .  
E x t e n s i v e  f i e l d  e x p e r i m e n t s  i n  o p e r a t i o n  i n  o u r  s t a t e  a n d  i n  o t h e r  
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states also point in the same direction, although the Illinois experi­
ments have not been carried on for a sufficient length of time to justify
final conclusions. In 1904, on the University fields at Urbana where
we had applied rock phosphate without manure, it produced 4.1 bU5h­
els increase in the corn crop, as an average of 16 separate tests.
Where we had applied both rock phosphate and farm manure, the rock
phosphate produced an increase of 8.1 bushels of corn per acre, as com­
pared with the manure alone, this also being the average of 16 sepa­
rate tests. '1'he rock phosphate was applied in amounts from 1000 to
2000 pounds per acre and 1000 pounds per acre of groun? limestone was
applied with it for the special benefit of legume crops which are to
follow in the rotation. The eight bushels increase would more than
pay for one-fourth of the expense for both phosphate and limestone,
even with the 2000 pounds of phosphate applied every four years. In
both cases tlle results were llJOre marked than we had expected .
I have rece ived only two letters from Illinois farmers giving the
results from their trials with rock phosphate in 1904. One of these is
from Mr. James A. Dewey, a graduate of the Illinois Agricultural Col­
lege, who is operating a farm in Vermilion County, and the other from
a gentlemen with whom I am not acquainted, Mr. J. O. Winship, of
Putnam county. I feel sure that it will be of interest to you if I
quote these two letters in full.
Mr. Dewey writes as follows under date of December 30; 1904:
PROF. C. G. HOPKINS,
University of Illinois, Ul'bana. 
Jl[y DeaT ~I1·. Hopkins: I enclose with this a plat of the field
upon which the 30 tons of phosphate rock was sowed last spring.The portion of the plots, their treatment and area and theyield per acre of each is indicated. I send this as partial pay­
ment for the bone meal (1000-1b. ) the Experiment Station sent
me to clleck against the rock. For the rest of the payment ·please accept my gratitude for your kindness.
In determining the yields a certain number of rows, gen­
erally 16 or a day's husking was taken from as near the center
of the plot as possible. In plots VI and IX the tests were made
of rows adjacent to the plots to be compared. Rows of corn
upon the dividing lines of two plots were not included.
The returns from all the plots I am sure are reliable,
save in plot 1. My man here, perhaps accidentally, I fear, malic­iously, mixed things up and no reliance can be placed on his
record: The yield indicated by his work was 55.6 bu . Of
course he was eliminated immediately from the experimentput the true yield of plot I is lost. Plots II, III, V and VI(west end) must rely on plot IV for their check. 
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O n  t h i s  b a s i s ,  p l o t  I I  s h o w s  a n  i n c r e a s e  o f  5 . 1  b u .  f r o m  
t h e  a p [ J l i c a t i o n  o f  1  t o n  r o c k  p e r  a c r e - a n  i n c r e a s e  o f  9 . 8  p e r ­
c e n t  o v e r  t h e  a r e a  n o t  t r e a t e d  ( p l o t  I V )  w h i l e  p l o t  I I I ,  w h e r e  
o n e - h a l f  t o n  o f  r o c k  p e r  a c r e  w a s  a p p l i e d ,  s h o w s  a n  i n c r e a s e  
o f  3 . 2  b u .  o r  6 . 1  p e r c e n t  o v e r  t h e  c o n t r o l ,  ( p l o t  I V ) .  O n  t h e  
e a s t  o f  t h e  c o n t r o l  p l o t  i s  a n  a r e a  o f  2  a c r e s  u p o n  w h i c h  2 0 0  I b s .  
p e r  a c r e  o f  b o n e  m e a l  w a s  s p r e a d .  I t s  y i e l d  i s  n e a r l y  t h a t  o f  
p l o t  I I  b e i n g  5 . 7  b u .  i n c r e a s e  o r  1 0 . 9  p e r c e n t .  
I n  p l o t  V  I  ( w e s t ,  e n d )  w e  m e e t  a  s u r p r i s e  i n  t h a t  t h e  h a l f  
t o n  o f  r o c k  m a k e s  a  b e t t e r  s h o w i n g  t h a n  t h e  b o n e  m e a l .  T h e r e  
i s  a  g a i n  o f  6 . 6  b u s h e l  o r  1 2 . 6  p e r c e n t .  T h e r e  i s  a  v e r y  g e n t l e  
s l o p e  a s  w e  p r o c e e d  f r o m  t h e  w e s t  s i d e  o f  t h e  f i e l d  t o  t h e  c e n t e r  
o f  p l o t  V I  s o  t h a t  t h e  d i f f e r e n c e  i n  y i e l d  b e t w e e n  p l o t s  I I I  a n d  
V I  ( w e s t  s i d e )  o f  3 . 4  b u .  i s  . e x p l i c a b l e  a s  p l o t  Y I  ( w e s t  s i d e )  
l i e s  a  t r i f l e  l o w e r  a n d  t h i s  s e a s o n  t h i s  w a s  a n  a d ­
v a n t a g e .  U p o n  a l l  t h e s e  p l o t s  a b o u t  8  t o n s  o r  m a n u r e  w a s  
s c a t t e r e d  b y  m e a n s  o f  a  m a n u r e  s p r e a d e r ,  t h e  f a l l  p r e v i o u s  
a n d  t u i ' n e d  u n d e r  i n  t h e  f a l l .  W o u l d  n o t  t h i s  e x p e r i m e n t  
i n d i c a t e  t h a t  f o r  s u c h  a  s e a s o n  a s  1 9 0 4  t h a t  m a n u r e  a n d  r o c k .  
o n e - h a l f  t o n  p e r  a c r e  i s  a s  v a l u a b l e  a s  m a n u r e  a n d  2 0 0  p o u n d s  
b o n e  m e a l ' ?  
T h e  e a s t e r n  p l o t s  w e r e  u p o n  f a l l  p l o w e d  g r o u n d  t h a t  h a d  
r e c e i v e d  n o  a p p l i c a t i o n  o f  m a n u r e  t h e  y e a r  p r e v i o u s .  I t  l a y  
g e n e r a l l y  h i g h e r  t o o ,  w h i c h  w a s  u n f a v o r a b l e  f o r  l a r g e  y i e l d s  
l a s t J  y e a r .  T h e  c o n t r o l  m a d e  a  y i e l d  o f  3 9 . 7  b u .  w h i l e  t h e  a r e a s  
r e c e i v i n g  o n e - h a l f  t o n  o f  p h o s p h a t e  r o c k  [ p l o t  V I  ( e a s t  e n d )  a n d  
I X  ( w e s t  e n d ) ]  m a d e  a n  a v e r a g e  y i e l d  o f  4 4 . 6  b u .  T h e s e  t w o  
p l o t s  v a r y  v e r y  l i t t l e  f r o m  t h i s  a v e r a g e .  T h i s  a v e r a g e  i s  a n  i n ­
e r e a s e  o f  4 . 9  b u .  o v e r  t h e  c o n t r o l  o r  1 2 . 3  p e r c e n t .  , J V h e n  2 0 0  p o u n d s  
b o n e  m e a l  w a s  a p p l i e d  o u r  i n c r e a s e  i s  8 . 5  b u .  o r  2 1 . 4  p e r c e n t  
o v e r  t h e  p l o t  r e c e i v i n g  n o  t r e a t m e n t .  B o n e  m e a l  i n  s o i l  
d e f i c i e n t  i n  h u m u s  s e e m s  t o  b e  q u i t e  s u p e r i o r  t o  t h e  r o c k .  
D u r i n g  t h e  g r o w i n g  s e a s o n  t h e r e  s e e m e d  t o  b e  n o  d i f f e r e n c e  
i n  t h e  p l o t s  s o  t h a t  t h e  r e s u l t s  o f  t h e  h u s k i n g  c o m e  a s  a  s u r ­
p r i s e  t o  m e .  T h e  o n l y  v i s i b l e  d i f f e r e n c e  w a s  i n  t h e  a m o u n t  o f  
d o w n  c o r n ,  p l o t s  I V  a n d  Y I I I  s u f f e r i n g  m u c h  w o r s e  t h a n  t h e  
t r e a t e d  a r e a s , - s o  m u c h s o t h a t  t h e  m a n  s h u c k i n g o u t p l o t  V I I I  
s u g g e s t e d  I  g i v e  h i m  a n  e x t r a  o n e - h a l f  c e n t  p e r  b u .  f o r  t h e  
w o r k .  A s  t h e  a r e a  w a s  s m a l l  I  d i d n ' t  t a k e  k i n d l y  t o  t h e  s u g ­
g e s t i o n .  
Y o u  s e n t  m e  1 0 0 0  p o u n d s  o f  b o n e  a s  I  i n t e n d e d  t o  a p p l y  
2 5 0  p o u n d s  p e r  a c r e  o f  i t  w h i c h  i s  a b o u t  e q u i v a l e n t  i n  p r i c e  t o  
o n e - h a l f  t o n  o f  r o c k .  B u t  a s  t h e  s a c k s  c o n t a i n i n g  t h e  b o n e  
w e r e  d e l i v e r e d  i n  b a d  c o n d i t i o n ,  I  r e c e i v e d  a  l i t t l e  l e s s  t h a n  
9 0 0 p o u n d s a n d s o a p p l i e d  b u t  2 0 0  p o u n d s  p e r  a c r e  t o  t h e  f o u r  a e r e s  
t e s t e d .  
I  c a n n o t  b u t  t h i n k  t h e  r e s u l t s  q u i t e  r e m a r k a b l e  a s  I  e x ­
p e c t e d  n o  r e t u r n s  t h e  f i r s t  y e a r  f r o m  t h e  r o c k .  E s p e c i a l l y  a m  
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I surprised that we should get results during such a season. 
The spring opened very late so that the application was made 
immediately before the disking before the plaqter. After the 
season once opened it was very dry throughout the summer and 
fall - a feature generally unfavorable for a good showing for 
fertilizers. I shall put this field in corn again next season and 
then we will expcet great things indeed. 
A sample of soil taken from plot VI at the point indi­
cated by tlle star was analyzed in the soil fertility laboratory 
last year with the following result: 
Nitrogen. Phosphorus. :Potassium. 
No.1 - Depth 1" to 7/1- .2757%: .046%: .539%. 

No. 2- Deptll 7/1 to 16/1- .1604%: .023%: 

No. :3- Depth 20/1 to 26/1- .0647%: .020%: 

It will be seen that while the nitrogen content is nearly 
up to standard and with potassium far above, the phosphorus 
percent is not half what it should be. 
Pot cultures were also run from soil taken from this point. 
I have not as yet received the data from these pot cultures, but 
Mr. Eckhardt has it at hand and can furnish it t,o you if you 
would like it. With these field tests reported here, the chem­
ical analyses, and the pot cultures I feel that I know t,his soil 
quite thoroughly. 
I wish to thank you again for your assistance and to ex­
press to you my entire willing-ness to undertake the solution of 
any problem in soil fertility , etc., that I am able to do. I will 
be glad to hear from you at any time. 
Yours truly, 
JAMES A. DEWEY. 
Mr. "\'Vinship writes as follows: 
"PUTNAM, PUTNAM CO., ILL. 
JAN. 16TH, 1905. 
PROFESSOR C. G. HOPKINS. 
DW1' 8i)',' Last winter I wrote you concerning soil fertility and 
fertilizers and thought it might interest you to hear the result. 
In all I applied 10 tons of ground limestone on old clay soil and 
22 tons of phosphate (Tenn. rock ) OIl both clay and prairie soils 
(j00 to 800 pvunds per acre on both oats and corn land. My ex­
periments agree yery rlosely with the published results of your 
Ex. On oat land in corn stalks I applied 600 lbs. per acre with­
out the aid of legumes or manure and sowed clover seed at same 
time all at oat seeding time. The increase in oat yield was 6 bu. 
per acre or about one bu. increase for each 100 pounds rock phos­
phate. The growth of clover was great and was the admiration 
of all my neighbors. On corn land I applied 600 to 800 pounds 
rock phosphate per acre, partly in connection with manure, 
partly with clover, partly without either and ori·the clay I also 
applied 1400 to 1800 lbs. ground limestone per acre. On one 
experiment plot I applied 10 loads cow yard manure largely 
mixed with dirt and fine the fall before, and in spring following 
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a p p l i e d  1 4 0 0  l b s .  r o c k  p h o s p h a t e  a n d  1 8 0 0  l b s .  l i m e  p e r  a c r e  a n d  
o n  t b i s  p l o t  o f  o l d  w o r n  c l a y  I  r a i s e d  . 9 0  b u .  c o r n  p e r  a c r e  o f  
f i r s t  q u a l i t y  a n < J  t h e r e  w a s  s c a r c e l y  a  b a r r e n  s t a l k  o n  t h e  p l o t .  
1 0  l o a d s  o f  m a n u r e  a n d  8 0 0  l b s .  p h o s p h a t e .  1 8 0 0  l b s .  l i m e  p r o ­
d u c e d  8 0  b u .  c o r n ;  a n d  t h e  s a m e  l i m e  a n d  m a n u r e ,  6 0 0  l b s .  
p h o s p b a t e ,  ( g a v e )  7 0  t o  7 5  b u s h e l s  o f  c o r n  p e r  a c r e ;  p h o s p h a t e  
a n d  c l o v e r  a n d  l i m e ,  8 0  b u .  p e r  a c r e ;  p h o s p l J a t e  a l o n e  g a v e  a n  
i n c r e a s e  o f  o n e  b u ' s h e }  o f  c o r n  t o  e a c h  1 0 0  l b s .  r o c k  p h o s p h a t e .  
T h e  p h o s p h a t e  a n d  l i m e  w e r e  s o w n  o n  f a l l  p l o w i n g  a n d  d i s k e d  
i n .  I  s o w e d  c l o v e r  i n  t b e  c o r n  a t  l a s t  p l o w i n g  a n d  g o t  a  g o o d  
s t a n d .  T h e  a b o v e  a l l  o n  w o r n  c l a y  l a n d .  T h e  o a t s  w e r e  s o w n  
o n  p r a i r i e  s o i l .  I  a p p l i e d  6 0 0  l b s .  r o c k  p h o s p b a t e  p e r  a c r e  t o  
1 0  a c r e s  p r a i r i e  c o r n  l a n d  b u t  d i d  n o t  a p p l y  m a n u r e  a n d  t h e  
f i e l d  b a d  b e e n  c r o p p e d  i n  c o r n  a n d  o a t s  f o r  s e v e r a l  y e a r s ,  
t h e  i n c r e a s e  i n  y i e l d  w a s  h o w e v e r  t h e  s a m e  a s  o n  t h e  c l a y .  o n e  
b u s b e l  f o r  e a c h  1 0 0  l b s .  o f  r o c k  p h o s p h a t e .  T h e r e f o r e ,  I  e o n ­
c l u d e  t h a t  5 0 0  l b s .  r o c k  p h o s p h a t e  i s  n o t  e n o u g h  f o r  t h e  f i r s t  
a p p l i c a t i o n .  1 0  l o a d s  o f  m a n u r e  a n d  1 0 0 0  l b s .  o f  p h o s p h a t e  
m a k e  a  n i c e  a p p l i c a t i o n  b u t  I  t h i n k  m o r e  p h o s p b a t e  i s  b e t t e r .  
O n e  t h i n g  s u r p r i s e d  m e  a n ( l  t h a t  w a s ,  t h e  m o r e  n a t u r a l  f e r t i l ­
i t y  t h e  s o i l  c o n t a i n e d  t h e  m o r e  m a r k e d  w a s · t h e  i n c r e a s e  w h e r e  
t , h e  p h o s p h a t e  w a s  a p p l i e d .  I  s h o u l d  h a v e  s t a t e d  t h a t  t h e  
a b o v e  c l a y  f i e l d s  w o u l d  h a v e  p r o d u c e d  4 0  b u .  p e l '  a c r e  t h i s  y e a r  
w i t h o u t  f e r t i l i z e r s  a s  i t  w a s  a  v e r y  t ' a v o r a b l e  y e a r  f o r  c o r n  a n d  
t h a t  w a s  t h e  y i e l d  o n  t h e  f i e l d s  n o t  f e r t i l i z e d .  I  a m  s o  w e l l  
p l e a s e d  t h a t  I  s h a l l  a p p l y  ~5 t o n s  m o r e  r o e - k  p h o s p h a t e  t h i s  
y e a r .  Y o u r s  r e s p e c t f u l l y ,  
J .  O .  W I N S H I P . "  
P r o b a b l y  t h e  m o s t  r e l i a b l e  a n d  v a l u a b l e  e x p e r i m e n t , s  e v e r  c o n ­
d u c t e d  w i t h  r a w  r o c k  p h o s p h a t e  a r e  t b o s e  i n  p r o g r e s s  a t  t h e  O h i o  
E x p e r i m e n t  S t a t i o n .  w h e r e  c a r e f u l  f i e l d  e x p e r i m e n t s  w i t h  t h e  u s e  o f  
t h i s  m a t e r i a l  i n  c o n n e c t i o n  w i t h  f a r m  m a n u r e  a n d  c l o v e r  h a v e  b e e n  
c a r r i e d  o n  d u r i n g  t h e  p a s t  e i g h t  y e a r s ,  d u p l i c a t e  e x p e r i m e n t s  b a v i n g  
b e e n  m a d e  e a c h  y e a r  w i t h  e a c h  o f  t h e  d i f f e r e n t  c r o p s  i n c l u d e d  i n  a  
t h r e e - y e a r  r o t a t i o n  o f  c o r n ,  w h e a t  a n d  c l o v e r .  B a s e d  u p o n  t h e  i n ­
c r e a s e d  c r o p  y i e l d s  p r o d u c e d  w h e r e  g r o u n d  r o c k  p h o s p h a t e  w a s  m i x e d  
w i t h  t b e  m a n u r e  p r e v i o u s  t o  t h e  a p p l i c a t i o n  o f  t h e  m a n u r e  t o  t h e  
c l o v e r  s a d  t o  b e  p l o w e d  u n d e r  f o r  c o r n ,  a s  c o m p a r e d  w i t h  t h e  u s e  o f  
t h e  s a m e  m a n u r e  w i t h o u t  r o c k  p h o s p h a t e ,  t , h e s e  s o i l  e x p e r i m e n t s  b a v e  
s h o w n  t h a t  t h e  a d d i t i o n  o f  t o e  g r o u n d  r o c k  p h o s p l l a t e  i n c r e a s e d  t h e  
v a l u e  o f  t h e  m a n u r e  m o r e  t h a n  6 0  p e r c e n t .  I n  o t h e r  w o r d s ,  a s  a n  
a v e r a g e  o f  4 2  d i f f e r e n t  t e s t s  e x t e n d i n g  o v e r  a  p e r i o d  o f  s e v e n  y e a r s  ( I  
h a v e  n o t  y e t  s e e n  t h e  r e s u l t s  f o r  1 9 0 4 ) ,  t h e  a v e r a g e  v a . l u e  o f  f a r m  
m a n u r e  w a s .  f o u n d  t o  b e  $ 1 . 9 9  p e r  t o n ,  m e a s u r e d  i n  i n c r e a s e d  c r o p  
y i e l d s  p r o d u c e d ;  b u t ,  w h e n  f o r t y  p o u n d s  o f  f i n e l y  g r o u n d  r o c k  p h o s ­
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phate were added to the ton of manure, its average value was found to 
be $3.2a per ton, making an increased value due to the addition of the 
phosphorus of $1.24 per ton of manure. 
A t the present price of ground raw rock phosphate delivered in 
Illinois, namely $8 per ton, the forty pounds of raw rock phosphate 
would cost 16 cents, which would leave an added net profit of $1.08 for 
every ton of manure with which the phosphate is mixed. It is worthy 
of special note that in this 'same series of Ohio experiments 16 cents' 
worth of raw rock phosphate has produced almost as large an increase 
in the crop yields as 30 cents ' worth of ordinary acid phosphate, the 
use of which g:tve an added net return of $1.18 for each ton of manure 
with which the acid phosphate was mixed. As an average at' 42 tests 
with each material, $l.00 invested in raw rock phosphate made a net 
profit at' $6.75, and $1.00 invested in acid phosphate made a net profit 
of $3.93. Furthermore the forty pounds of untreated rock phosphate 
is enriching the soil in phosphorus twice as much as the forty pounds 
of acid phosphate; consequently, in the long run, the untreated rock 
phosphate must produce the more lasting results. 
METHODS OF USING ROCK PHOSPHATE. 
In my opinion somewhat larger quantities of the raw rock phos­
phate should be mixed with the manure to insure the maximum profit­
able crop yields on soils deficient in phosphorus. I am practicing and 
advising the addition of 100 pounds of finely ground rock phosphate to 
be mixed with each ton of manure. The phosphate may be scattered 
over the manure from day to day as the manure is being made in the 
stable or in the feed lot; indeed, this appears to be the ideal method of 
using it; or, when loading the manure onto tJhe manure spreader from 
the yard or stall, the spreader box may be loaded half full, then 100 
pounds of rock phosphate scattered over the manure as uniformly as 
possible, and after completing the load of manure it may be hauled to 
the field and spread. 
If farm manure is not available, then I advise applying from 1000 
to 2000 pO\1nds of finely ground rock phosphate per acre every three to 
six years} depending upon the 'length of the rotation. In this case the 
.phosphate should be applied to clover sod or to a catch crop of cow­
peas, soy beans, etc., and plowed under with as much organic matter 
as practicable. With a three-year rotation of corn, wheat, and clover, 
or corn, oats and clover, 1000 pounds of rock phosphate may be applied 
to the clover sod and turned under, preferably in connection with the 
second crop of clover, which often is worth more to turn under than it 
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i s  t o  c u t  f o r  s e e d .  W i t h  a  s i x - y e a r  r o t a t i o n  o t  c o r n ,  o a t s ,  w h e a t ,  c l o v e r ,  
t i m o t h y ,  a n d  p a s t u r e ,  o n e  t o n  p e r  a c r e  o f  r o c k  p h o s p h a t e  m a y  b e  
a p p l i e d  t o  t h e  p a s t u r e - g r o u n d  i n  c o n n e c t i o n  w i t h  f a r m  m a n u r e  a n d  
p l o w e d  u n d e r  f o r  c o r n ,  p r e f e r a b l y  w i t h  a  c o n s i d e r a b l e  g r o w t h  o f  g r a s s  
a n d .  c l o v e r .  
I n  c o n s i d e r i n g  t h e  p u r c h a s e  a n d  .  u s e  o f  f i n e l y  g r o u n d  r o c k  p h o s ­
p h a t e ,  a t t e n t i o n  i s  c a l l e d  t o  t h e  f a c t  t h a t  t h i s  i s  a  f o r m  o f  p h o s p h o r u s  
o r i g i n a l l y  p r o v i d e d  i n  t h e  s o i l  b y  n a t u  r e o  V i r g i n  s o i l s  d o  n o t  c o n ­
t a i n  b o n e  m e a l  o r  a c i d  p h o s p h a t e .  
I t  i s  f a s t  b e c o m i n g  e v i d e n t  t h a t  w e  c a n  p r o f i t a b l y  u s e  r a w  r o c k  
p h o s p h a t e  i n  s u f f i c i e n t  q u a n t i t i e s  f o r  m o r e  t h a n  m a x i m u m  c r o p  y i e l d s  
a n d  t h u s  g r a d u a l l y  a c t u a l l y  e n r i c h  t h e  s o i l  i n  t h a t  e l e m e n t .  b u t  w e  
s t i l l  h a v e  t o  p r o v i d e  f o r  t h e  p e r m a n e n t  m a i n t e n a n c e  o f  a  s u f f i c i e n t  s u p ­
p l y  o f  n i t r o g e n  a n d  p o t a s s i u m .  
T H E  S U P P L Y  O F  P O T A S S I U l V I  I N  I L L I N O I S  S O I L S .  
I t  s h o u l d  a l w a y s  b e  b o r n e  i n  m i n d  t h a t  o u r  o r d i n a r y  s o j ] s  a r e  e x ­
c e e d i n g l y  r i c h  i n  p o t a s s i u m  s o l u b l e  i n  s t r o n g  a c i d ,  a s  d e t e r m i n e d  i n  
t h e  o r d i n a r y  c h e m i c a l  a n a l y s i s .  T h u s ,  t h e  c o m m o n  p r a i r i e  s o i l s  o f  t h e  
C o r n  B e l t  i n  I l l i n o i s  c o n t a i n  m o r e  t l l a n  8 0 0 0  p o u n d s  o f  a c i d - s o l u b l e  
p o t a s s i u m  p e r  a c r e  t o  a  d e p t h  o f  7  i n c h e s ,  a n d  e v e n  l a r g e r  a m o u n t s  i n  
t h e  c l a y e y  s u b s o i l s .  I n  a d d i t i o n  t o  t h i s  i t  s h o u l d  a l s o  b e  k e p t  i n  m i n d  
t h a t  o n l y  o n e - f o u r t h  o f  t h e  t o t a l  p o t a s s i u m  i n  t h e  s o i l  i s  s o l u b l e  i n  t h i s  
a c i d  s o l u t i o n ,  a l t h o u g h  i t  i s  b y  n o  m e a n s  s u r e  t h a t  m u c h  o f  t h e  
s o - c a l l e d  i n s o l u b l e  p o t a s s i u m  w i l l  n o t  b e  m a d e  a v a i l a b l e  b y  t h e  s a m e  
s y s t e m  o f  f a r m i n g  w h i c h  s e e m s  n e c e s s a r y  t o  m a k e  r a w  r o c k  p h o s p h a t e  
a v a i l a b l e  n a m e l y ,  b y  a  l i b e r a l  u s e  o f  d e c a y i n g  o r g a n i c  m a t t e r ,  a s  f a r m  
m a n u r e ,  l e g u m e  c r o p s  a n d  c a t c h  c r o p s ,  a n d  o t h e r  g r e e n  m a n u r e s .  P l e a s e  
n o t e  t h e s e  f i g u r e s :  O n e  h u n d r e d  b u s h e l s  o f  c o r n  c o n t a i n  1 9  p o u n d s  o f  t h e  
e l e m e n t  p o t a s s i u m .  I f  t h e  c o r n  s t o v e r  i s  ~ept o n  t h e  f a r m ,  e i t h e r  b y  
b u r n i n g  i n  t h e  f i e l d ,  o r  b y  c u t t i n g  a n d  p l o w i n g  u n d e r ,  w h i c h  i s  a  m u c h  
b e t t e r  p r a c t i c e  a s  a  r u l e  o r  b y  f e e d i l 1 g  a n d  r e t u r n i n g  t h e  m a n u r e  t o  t h e  
l a n d ,  w h i c h  i s  p r o b a b l y  t h e  b e s t  p r a c t i c e ,  i n  e i t , h e r  e a s e  i f  o n l y  t h e  
g r a i n  i s  s o l d  f r o m  t h e  f a r m  t h e  t o t a l  l o s s  o f  p o t a s s i u m  i s  b u t  1 9  p o u n d s '  
f o r  a  h u n d r e d - b u s h e l  c r o p  o f  c o r n .  T h e  8 0 0 0  p o u n d s  o f  a c i d - s o l u b l e  
p o t a s s i u m  c o n t a i n e d  i n  t h e  p l o w e d  s o i l  o f  o n e  a c r e  i s  s u f f i c i e n t  f o r  4 2 0  
h u n d r e d - b u s h e l  c r o p s  o f  c o r n ;  w h i l e  t h e  t o t a l  p o t a s s i u m  i n  t h e  p l o w e d  
s o i l  o f  t h e  a v e r a g e  l a n d  o f  t h e  C o r n  B e l t  i s  s u f f i c i e n t  f o r  a  1 0 0 - b u s h e l  
c r o p  o f  c o r n  e v e r y  y e a r  f o r  1 7 0 0  y e a r s .  C . o n s i d e r i n g  t h i s  e n o r m o u s  s u p ­
p l y  o f  p o t a s s i u m  a n d  t h e  a d d i t i o n a l  f a c t  t h a t  a p p l i c a t i o n s  o f  p o t a s s i u m  
t o  t h i s  s o i l  c o m m o n l y  p r o d u c e  a n  i n j u r i o u s  e f f e c t  o n  t h e  c o r n  c r o p ,  w e  
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are not yet ready to use any so-called "complete" fertilizer containing 
two pounds of potassium to the hundred, not even if we do sell 19 
pounds of potassium in 100 bushels of corn. 
It should be understood that if all crops grown on the farm are fed, 
plenty of bedding being used, and all solid and liquid manure returned 
to the land, the original supply of potassium will be indefinitely main­
tained; and even if some of the most valuable grains are sold from the 
farm, the loss of potassium is insignificant compared with the enor­
mous store in our soils. 
Of course on soils already deficient.in potassium, as peaty swamp 
soils, potassium should be applied in some form, preferably, and most 
cheaply, as potassium cholrid ur potassium sulfate, unless one has 
abundance of farm manure not needed on other land. 
THE SUPPLY OF NITROGEN FOR ILLINOIS AGRI9ULTURE. 
Regarding nitrogen it may be said that no agricultural fact is bet­
ter established than this: That the atmosphere is the only inexhaust­
- ible, and the most economical, source of nitrogen for plant food for all 
general farming. With good drainage and good physical conditions 
and with abundance of phosphorus and potassiun1 provided, about the 
only possible ' difficulty in the way of successful crops of -clover or 
other legumes in normal seasons is the present or future acidity of 
the soil. All soils tend to become acid with long cultivation. Many 
reactions going on naturally in all good soils tend to destroy the lime­
stone and other basic or alkaline materials in the soil: thus there is al­
ready a need for some form of lime on some Illinois soils of great area, 
and there wili be a continuous need for such material on still larger 
areas as time goes on. Consequently it seems that some mention of 
the lime question must be made in connection with nitrogen and leg­
umes, for both the nitrogen-gathering bacteria and the nitrifying bac­
teria are not active and effective in acid soils. 
THE USE OF LIME ON SOILS AND THE KINDS OF Lum TO USE. 
There are two distJinctly different forms of lime: One is known as 
caustic lime, or burned lime; and the other as carbonate of lime or the 
natural form, such as limestone or marble. 
There are two principal effects produced by using lime on soils: 
One of these is to correct the acidity of the soil: and the other is to de­
compose the soil itself. To correct the acidity of sour soils is certainly 
a very desirable and profitable use of lime. Clover; alfalfa, alsike, cow­
peas, soy beans, and many other legumes will not thrive on soils which 
are strongly acid. To be sure such crops can be made to grow on acid 
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s o i l s  b y  l i b e r a l  a p p l i c a t i o n s  o f  f a r m  m a n u r e  o r  o t h e r  c o m p l e t e  f e r t i l i z ­
_ e r s ,  b u t  t h e  n i t r o g e n - g a t h e r i n g  b a c t e r i a  o f  t h e  l e g u m e  p l a n t s  d o  n o t  
p r o p e r l y  d e v e l o p  a n d  m u l t i p l y  i n  a c i d  s o i l s  a n d  c o n s e q u e n t l y  t h e  l e g ­
u m e s  d o  n o t  h a v e  t h e  p o w e r  w h i c h  t b e y  s h o u l d  h a v e  t o  a c c u m u l a t e  
l a r g e  q u a n t i t i e s  o f  a t m o s p h e r i c  n i t r o g e n  b y  m e a n s  o f  t h e  b a c t e r i a  
w h i c h  i n h a b i t ,  o r  s h o u l d  i n l 1 a b i t ,  t h e i r  r o o t s .  F u r t h e r m o r e ,  t h e  p r o ­
c e s s  w h i c h  i s  t e r m e d  n i t r i t i c a t i o n  b y  w h i c h  t h e  n i t r i f y i n g  b a c t e r i a  
t r a n s f o r m  t h e  i n s o l u b l e  o r g a n i c  n i t r o g e n ,  i n  f a r m  m a n u r e  a n d  p l a n t  
r e S i d u e s ,  i n t o  s o l u b l e  n i t r a t e  n i t r o g e n ,  t h e  f o r m  i n  w h i c h  i t  b e c o m e s  
a v a i l a b l e  a s  p l a n t  f o o d ,  i s  g r e a t l y  p r o m o t e d  b y  t h e  p r e s e n c e  o f  l i m e  a n d  
r e t a r d e d  b y  a c i d  c o n d i t i o n s .  
I t  w i l l  t h u s  b e  s e e n  t h a t  t h e  u s e  o f  s o m e  f o r m  o f  l i m e  f o r  c o r r e c t ­
i n g  t h e  a c i d i t y  o f  s o i l s  a n d  t h u s  e n c o u r a g i n g  t h e  g r o w t h  o f  c l o v e r  a n d  
o t h e r  l e g u m e s  w i t h  t h e i r  w o n d e r f u l  p o w e r  t o  e n r i c h  t h e  s o i l  i s  c e r t a i n l y  
g o o d  f a r m  p r a c t i c e .  
A n y  f o r m  o f  l i m e  w h i c h  i s  f i n e l y  d i  v i d e d  a n d  c a n  b e  t h o r o u g h l y  
m i x e d  w i t h  t h e  s o i l  w i l l  s e r v e  t o  c o r r e c t  t h e  s o i l  a c i d i t y ,  w h e t h e r  i t  b e  
g r o u n d  l i m e s t o n e ,  m a r l ,  o r  c h a l k ,  o r  f r e s h  b u r n e d  l i m e ,  w a t e r - s l a c k e d  
l i m e ,  o r  a i r - s l a c k e d  l i m e .  
T h e  o t h e r  e f f e c t  p r o d u c e d  b y  l i m e ,  t h e  e f f e c t  f o r  w h i c h  i t  h a s  b e e n  
m o s t  u s e d  i n  p a s t  a g e s ,  i s  t h e  d e c o m p o s i t i o n  o f  t h e  s o i l  i t s e l f .  I n  t h i s  
d e c o m p o s i t i o n  t h e  o r g a n i c  m a t t e r  o f  t h e  s o i l  i s  d e s t r o y e d  w i t h  t h e  
l i b e r a t i o n  o f  n i t r o g e n  a n d  p h o s p h o r u s  h e l d  i n  o r g a n i c  f o r m  a n d  t h e  
m i n e r a l  p a r t i c l e s  o f  t h e  s o i l  a r e  d i s i n t e g r a t e d  w i t h  t h e  l i b e r a t i o n  o f  
s o m e  p l a n t  f o o d  e l e m e n t s ,  a s  p o t a s s i u m  a n d  p h o s p h o r u s  h e l d  i n  i n o r ­
g a n i c  f o r m .  T h i s  e f f e c t  i s  p r o d u c e d  o n l y  b y  f r e s b  b u r n e d  l i m e  o r  f r e s h  
s l a c k e d  l i m ' e .  I t  i s  n o t  p r o d u c e d  b y  g r o u n d  l i m e s t o n e  o r  b y  o l d  a i r ­
s l a c k e d  l i m e .  
T h u s  i t  w i l l  b e  s e e n  t h a t . t h e  f i r s t  e f f e c t  o f  l i m e ,  t h e  c o r r e c t i o n  o f  
s o i l  a c i d i t y ,  r e s u l t s  i n  a  b u i l d i n g - u p  p r o c e s s  t h r o u g h  t h e  i n c r e a s e d  
g r o w t h  o f  l e g u m e s  a n d  n i t r o g e n - g a t h e r i n g  b a c t e r i a ;  w h i l e  t h e  s e c o n d  
e f f e c t ,  t h e  d e c o m p o s i t i o n  o f  t h e  s o i l ,  i s  i n  a l l  r e s p e c t s  a  d e s t r u c t i v e  p r o ­
c e s s ,  s e r v i n g  o n l y  t o  l i b e r a t e  a n d  r e d u c e  t h e  s t o c k  o f  p l a n t  f o o d  s t o r e d  
i n  t h e  s o i l .  W h e t h e r  t h i s  s e c o n d  e f f e c t  i s  d e s i r a b l e  w i l l  d e p e n d  u p o n  
t h e  n a t u r e  o f  t h e  s o i l  i t s e l f .  O n  s o i l s  w h i c h  a r e  e x c e e d i n g l y  r i c h  i n  
o r g a n i c  m a t t e r ,  s u c h  a s  p e a t y  s o i l s  a n d  o t h e r  s w a m p  s o i l s ,  i t  w o u l d  
s e e m  a l t o g e t h e r  r a t i o n a l  t o  m a k e  u s e  o f  c a u s t i c  l i m e  t o  h a s t e n  t h e  d e ­
c o m p o s i t i o n  o f  t h e  s o i l  a n d  c o n s e q u e n t  l i b e r a t i o n  o f  n i t r o g e n ,  i f  s u c h  
t r e a t m e n t  i s  n e c e s s a r y .  
T h e r e  m a y  p o s s i b l y  b e  c o n d i t i o n s  u n d e r  w h i c h  s o i l s  c o n t a i n  l a r g e  
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amounts of phosphorus and potassium,which are too slowly available for 
profitable crop production~ and in such cases it might be good farm 
practice for a time to make use of caustic lime to hasten the liberation 
of these mineral elements of plant food. We should bear in mind, 
however, that this use of lime on a soil which is already deficient in 
nitrogen, phosphorus, or potassium only serves to still further exhaust 
the soil of its meager supply of those elements. Without a doubt this 
is the most common condition and the most common effect of the use 
of caustic lime (fresh burned lime or water-slacked lime). Probably no 
metpod of treatment will exhaust such lands more rapidly than heavy 
or frequent applications of caustic lime. It is true that the immediate 
effect is usually somewhat increased crops, but it should be borne in 
mind that when a farmer pays out money for caustic lime to be used 
for this purpose he is purchasing only a-stimulant which will ultimately 
leave his land in worse condition than before, especially in the loss of 
nitrogen and organic matter, and in the exhaustion of phosphorus and 
po~assium from the soil. In other words, this use of lime if continued 
tends rapidly t,O exhaust the soil and ultimately to leave it practically 
ruined . In this connect.ion it may be stated that gypsum or land 
plaster produces a similar effect as far as the mineral elements are con­
cerned, although it does not effect the destruction of the organic mat­
ter as the caustic lime does. 
As a general rule, the farmersilould use lime only to correct the 
acidity of the soil, and this is only necessary where there is difficulty in 
obtaining a good stand and luxuriant growth of a leguminous crop, 
such as red clover. Probably one ton to the acre will be sufficient on 
any soil which has in past years grown red clover successfully. Heavier 
applications may be required on soils where red clover has never been 
successfully grown. As to tbe form of lime to use for this purpose, the 
farmer should be governed very largely by the cost of the material. 
Fine-ground limestone will be the most economical form of lime to use 
wherever it can easily be obtained. 
It would be expected that burned lime would-produce a greater 
increase in the crops for the first year or two than would be produced 
by the ground)imestone, more especially where the mineral elements, 
phosphorus and potassium, are not applied; for the reason that ground 
limestone produces practically no effect except to correct the acidity 
of the soil and thus encou rage the multiplication and activity of the 
nitrogen-gathering and nitrifying bacteria, whereas, the burned lime 
not only produces this same effect, but it also acts as a soil stimulant, 
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o r  s o i l  d e s t r o y e r ,  a t t a c k i n g  a n d  d e s t r o y i n g  t h e  o r g a n i c  m a t t e r  a n d  d e ­
c o m p o s i n g  t h e  m i n e r a l  c o n s t i t u e n t s  a n d  t h u s  l i b e r a t i n g  p l a n t  f o o d  
f r o m  t h e  s o i l .  T h e  u s e  o f  g r o u n d  l i m e s t o n e  t o  c o r r e c t  a c i d i t y  a n d  i n ­
c r e a s e  t h e  f i x a t i o n  o f  a t m o s p h e r i c  n i t r o g e n  i s  c e r t a i n l y  a l t o g e t h e r  
l e g i t i m a t e  a n d  c o m m e n d a b l ' e ,  b u t  t o  u s e  b u r n e d  l i m e  t o  f o r c e  t h e  s o i l  
t o  g i v e  u p  p l a n t  f o o d  m o r e  r a p i d l y  t h a n  i t  w o u l d  o t h e r w i s e  f u r n i s h ,  
t h u s  p r o d u c i n g  a n  i n c r e a s e  i n  t h e  f i r s t  f e w  c r o p s ,  b u t  u l t i m a t e l y  l e a v ­
i n g  t h e  s o i l  m o r e  i m p o v e r i s h e d  t h a n  b e f o r e  t h e  l i m e  w a s  a p p l i e d ,  i s  
n o t  t h o u g h t  t o  b e  a d v i s a b l e  o r  p r o f i t a b l e  i n  t h e  l o n g  T I m ,  u n l e s s  t h e  
s o i l  c o n t a i n s  c o i n p a r a t i v e l y  l a r g e  s t o r e s  o f  u n a v a i l a b l e  p l a n t  f o o d  a n d  
a b u n d a n t  o r g a n i c  m a t t e r ,  w l I i c h  i s  c e r t a i n l y  n o t  t h e  c a s e  w i t h  m o s t  
s o i l s .  
I n  t h i s  c o n n e c t i o n  i t  s e e m s  v e r y  a p p r o p r i a t e  t o  c a l l  a t t e n t i o n  t o  a  
s e r i e s  o f  e x p e r i m e n t s  w h i c h  h a v e  b e e n  c a r r i e d  o n  b y  t h e  P e n n s y l v a n i a  
E x p e r i m e n t  S t a t i o n ,  p r o b a b l y  t I l e  m o s t  e x t e n d e d  i n v e s t i g a t i o n  e v e r  
c o n d u c t e d  r e l a t i n g  t o  t h e  u s e  o f  b u r n e d  l 1 m e  a n d  g r o u n d  l i m e s t o n e  i n  
c o m p a r a t i v e  t e s t s .  F o u r  p l o t s  w e r e  t r e a t e d  w i t h  b u r n e d  l i m e  (slac~ed 
b e f o r e  b e i n g  s p r e a d )  a t  t h e  r a t e  o f  t w o  t o n s  p e r  a c r e  o n c e  i n  f O l ' l r  y e a r s .  
F o u r  o t h e r  p l o t s  w e r e  t r e a t e d  w i t h  g r o u n d  l i m e s t o n e  a t  t h e  r a t e  a t '  t w o  
t o n s  p e r , a c r e  e v e r y  t w o  y e a r s .  A  f o u r - y e a r  r o t a t i o n  w a s  p r a c t i c e d  c o n ­
S i s t i n g  o f  c o r n ,  o a t s ,  w h e a t  a n d  h a y ,  t h e  h a y  b e i n g  m i x e d  t i m o t h y  a n d  
c l o v e r ,  s e e d e d  o n  t I l e  w h e a t  l a n d  i n  t h e  s p r i n g .  B y  b a y i n g  f o u r  s e t s  o f  
p l o t s ,  e a c h  c r o p  w a s  g r o w n  e v e r y  y e a r .  S e v e n  p r o d u c t s  w e r e  o b t a i n e d  
a n d  w e i g h e d  e a c h  y e a r ;  n a m e l y ,  c o r n ,  c o r n  s t o v e r ,  o a t s ,  o a t  s t r a w ,  
w h e a t ,  w h e a t  s t r a w ,  a n d  h a y .  
A f t e r  t w e n t y  y e a r s '  r e s u l t s  h a d  b e e n  o b t a i n e d  ( 1 8 8 2  t o  1 9 0 1 ) ,  t h e  
P e n n s y l v a n i a  S t a t i o n  r e p o r t s  d a t a  s h o w i n g  t h a t  w i t h  e v e r y  p r o d u c t  a  
g r e a t e r  t o t a l  y i e l d  h~d b e e n  o b t a i n e d  f r o m  t h e  p l o t s  t r e a t e d  w i t h  l i m e ­
s t o n e  t h a n  f r o m  t h o s e  t r e a t e d  w i t h  b u r n e d  l i m e .  T h i s  i s  c e r t a i n l y  
s i g n i f i c a n t .  Fur('he~'more, w i t h  e v e r y  p r o d  u c t  w h o s e  t o t a l  y i e l d  f o r  
t I l e  l a s t  e i g h t  y e a r s  w a s  g r e a t e r  t h a n  t h e  t o t a l  y i e l d  o f  t h e  f i r s t  e i g h t  
y e a r s  t h e  l i m e s t o n e  p r o d u c e d  a  g r e a t e r  i n c r e a s e  t t l a n  t h e  b u r n e d  l i m e ;  
a n d  w i t h  e v e r y  p r o d u c t  w h o s e  t o t a l  y i e l d  f o r  t I l e  l a s t  e i g h t  y e a r s  w a s  
l e s s  t h a n  t h e  t o t a l  y i e l d  f o r  t h e  f i r s t ,  e i g h t  y e a r s ,  t h e  d e c r e a s e  w a s  l e s s  
w h e r e  l i m e s t o n e  w a s  u s e d  t l J a n  w h e r e  b u r n e d  l i m e  w a s  a p p l i e d  ( o a t  
s t r a w  a l o n e  e x c e p t e d ) .  T h i s  i s  e v e n  m o r e  s i g n i f i c a n t ,  i n  t h a t  i t  d e m ­
o n s t r a t e s  t h e  t e n d e n c y  o f  b u r n e d  l i m e  w i t h  c o n t i n u e d  u s e  t o  e x h a u s t  
o r  d e s t r o y  t h e  f e r t i l i t y  o f  t h e  s o i l .  
A f t e r  t h e s e  e x p e r i m e n t s  h a d  b e e n  i n  p r o g r e s s  f o r  s i x t e e n  y e a r s ,  t h e  
s o i l  o f  e a c h  o f  t h e  f o u r  p l o t s  i n  e a c h  t e s t  w a s  s a m p l e d  f o r  a n a l y s i s .  T h e  
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average nitrogen content of the four plots receiving ground limestone 
was found to be 2,979 pounds per acre to a depth of 9 inches, while only 
2,604 pounds were found in the soil treated with burned lime. This 
difference of 375 pounds of nitrogen is equal to the nitrogen contained 
in 37t tons of farm manure. In other words, the data indicate that 
the effect of burned lime as compared with limestone was equal to the 
destruction of 37t tons of farm manure in 16 years, or more than two 
tons a year to the acre. 
The estimation of humus in these soils, based upon the deter­
·mination of organic carbon showed the soil receiving limestone to 
contain 38.9 tons of humus per acre to a depth of 9 inches (count­
ing 300,000 pounds of soil to the acre-inch), while only 34.2 tons of 
humus remained in the soil treated with burned lime. If 4 tons of 
farm manure contain only 1 ton of dry matter (average fresh farm 
manure contains about 75 percent of water), and if ~wo· tons of 
such dry .matter would be required to make 1 ton of humus (when 
exposed to the weather manure usually loses half of its dry matter 
content within one year or less), then this difference of 4.7 tons of 
humus would be equal to 37.6 tons of fresh farm manure, which 
represents the loss from the destructive action of burned lime as 
compared with ground limestone. 
If it is true, as indicated by the Pennsylvania experiments, that 8 
tons of burned lime, applied during 16 years, destroyed organic matter · 
equivalent to 37 tons of farm manure, or more than 4i tons of manure 
destroyed for each ton of burn~d lime used, as compared with ·ground 
limestone, and if larger crops were obtained where limestone was used, 
especially where the practice is extended over several years, and, if t,he 
ground limestone is sustaining the productive capacity of the soil much 
better than b~rned lime, then, as a very general rule, we should avoid 
applying burned lime to the land, but make liberal use of ground lime­
stone where needed to correct the acidity of the soil. And may we 
not call attention to the fact that limestone is the form of lime origin­
ally provided in the soil by nature? Among the most valuable and 
durable soils in the world are the limestone soils. They do not contain 
burned lime. 
t;UMMARY. 
In summarizing, I would say that while we do not have complete, 
definite, and final knowledge regarding an questions involved, we cer­
tainly do have sufficient information and data to justify a decision to 
diseard any agricultural system which continually decr~ases the 
amoun~ of any element of plant food which is already so deficient in 
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t h e  s o i l  a s  t o  l i m i t  t h e  y i e l d  o f  c r o p s ,  t o  d i s c a r d  a n y  s y s t e m  w h i c h  u l t i ­
m a t e l y  a n d  i n e v i t a b l y  m u s t  l e a v e  a n  i m p o v e r i s h e d  l a n d  a n d  a n  i m ­
p o v e r i s h e d  p e o p l e ,  i n d e e d ,  t o  d i s c a r d  a n y  s y s t e m  u n d e r  w h i c h  t h e  s o i l  
i s  m a d e  t o  p r o d u e e  s m a l l e r  c r o p s  t h a n  w h e n  f i r s t  t h e  v i r g i n  s o d  w a s  
b r o k e n ;  t o  d i s c a r d  t h e  u s e  c J - f " g y p s u m  a n d  c a u s t i c  l i m e  a s  s t i m u l a n t s  o r  
s o i l - d e R t r o y e r s  f o r  t h e  s o l e  p u r p o s e  o f  f o r c i n g  t h e  s o i l  t o  g i v e  u p  e v e n  
m o r e  o f  s o m e  d e f i c i e n t  p l a n t  f o o d  e l e m e n t  t h a n  i t  w o u l d  o t h e r w i s e  f u r ­
n i s h , . .  a n d  e v e n  t o  d i s c a r d  t h e  u s e  o f  a c i d  p h o s p h a t e  w h e n  a p p l i e d  i n  
s u c h  s m a l l  q u a n t i t i e s  t h a t  a  g o o d  e r o p  i s  o b t a i n e d  o n l y  b y  t h e  c o m b i n e d  
e f f e c t  o f  t h e  p h o s p h o r u s  a d d e d ,  t o g e t h e r  w i t h  t h a t  n a t u r a l l y  l i b e r a t e d  
f r o m  t h e  s o i l  a n d  t l 1 a t  f o r c e d  f r o m  t h e  s o i l  b y  t h e  m a n u f a c t u r e d  
g y p s u m  c o n t a i n e d  i n  t h e  a c i d  p h o s p h a t e .  
C a n  w e  n o t  a d o p t  a  s y s t e m  o f  p r o f i t a b l e  f a r m i n g  w h i c h  s h a l l  p e r ­
m a n e n t l y  i n s u r e  a  h i g h  p r o d u c t i v e  c a p a e i t y  o f  t l 1 e  s o i l  a n d  w h i c h  s h a I l  
b e  o f  u n l i m i t e d  p r a c t i c a l  a p p l i c a t , i o n ?  I  f i r m l y  b e l i e v e  w e  c a n .  F o r  
o r d i n a r y  s o i l s  I  b e l i e v e  s u c h  a  s y s t e m  w i l l  i n c l u d e :  
1 .  T h o r o u g h  u n d e r d r a i n a g e  w h e r "e v e r  n e e d e d .  
2 .  A p p l i c a t i o n s  o f  g r o u n d  n a t u r a l  l i m e s t o n e  w h e n e v e r  n e c e s s a r y  
t o  c o r r e c t  a n d  p r e v e n t  s o i l  a c i d i t y .  
3 .  C o n t i n u e d  u s e  o f  l a r g e  q u a n t i t i e s  o f  f i n e  g r o u n d  n a t u r a l  r o c k  
p h o s p h a t e  ( o r  s o m e  o t h e r  f o r m  o f  p h o s p l 1 o r u s )  i n  c o n n e c t i o n  w i t h  d e ­
c a y i n g  o r g a n i c  m a t t e r  b y  w h i c h  t h e  p h o s p h o r u s  i s  m a d e  a v a i l a b l e ,  
a n d  b y  t h i s  m e a n s  g r a d u a l l y  i n c r e a s i n g  t h e  t o t a l  p h o s p h o r u s  c o n t e n t  
o f  t h e  s o i l , .  e v e n  t h o u g h  m a x i m u m  c r o p s  a r e  r e m o v e d .  
4 .  L i b e r a l  u s e  o f  c l o v e r  a n d  o t h e r  l e g u m e s  i n  r o t a t i o n  a n d  a s  
c a t c h  c r o p s ,  b y  w h i c h  n i t r o g e n  a n d  o r g a n i e  m a t t e r  w i l l  b e  a d d e d  t o  t h e  
s o i l .  
5 .  F e e d i n g  o f  a l l  c r o p s  e x c e p t i n g  s o m e  o f  t h e  m o s t  v a l u a b l e  g r a i n s  
o r  o t h e r  h i g h - p r i c e d  p r o d u c t s  a n d  r e t u r n i n g  a l l  m a n u r e  t o  t h e  l a n d ,  b y  
w h i c h  m e a n s ,  t h e  s u p p l y  o f  p o t a s s i u m ,  t h e  m o s t  a b u n d a n t  p l a n t  f o o d  
e l e m e n t  i n  o u r  c o m m o n  s o i l s ,  w i l l  b e  p r a e t i c a l l y  m a i n t a i n e d .  T h e  
m a n u r e  t o g e t h e r  w i t h  t h e  l e g u m e  c r o p  r e s i d u e s  w i l l e f f e e t  a n  i n c r e a s e  
o r  p e r m a n e n t  m a i n t e n a n c e  o f  t h e  s u p p l y  o f  n i t r o g e n  a n d  o r g a n i c  m a t ­
t e r  i n  t h e  s o i l .  
W i t h  t h e  u s e  o f  s u f f i c i e n t  l i m e s t o n e  t o  k e e p  t h e  s o i l  s w e e t  a n d  a b u n d a n t  u s e  
o f  l e g u m e  c r o p s  a n d  c a t c h  crops~ a n d  t h e  a d d i t i o n  t o  t h e  s o i l  o f  a  t o n  o f  g r o u n d  
1 ' o c k  p h o s p h a t e ,  0 1 '  i t s  e q u i v a l e n t ,  e v e r y  s i x  o r  e i g h t  y e a r s ,  i n  c o n n e c t i o n  w i t h  a l l  
o f  t h e  f a r m  m a n w r e  w h i c h  c a n  b e  m a d e ,  t h e  . 0 0 · d i n a ' r y  l a n d s  o f  t h e  C e n t r a l  W e s t  
c a n  b e  m a d e  t o  g ? ' O w  l w t g e  c r o p s  i n d e f i n i t e l y .  
T h i s ;  I  b e l i e v e ,  w i l l  b e  t h e  I L L I N O I S  S Y S T E l V I ,  a n d  t h e  s y s t e m  f o r  
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general farming on the ordinary soils of all the states heTe in the great 
Agricuitural West, the present and, may we say, the future granary 
of the world. Essentia1ly by this system of soil improvement and soil 
maintenance, I believe the farmers and landowners of the Central 
United States will reject the world's historic verdict: "Westward the 
Course of Empire takes its way," and erect a new Standard which shall 
say: "Here a permanent Agric.ulture holds sway." 
THE PURCHASE AND ApPLICATION OF MATERIALS. 
Ground limestone can be obtained for about $1.00 a ton (and freight) 
from the Crystal Carbonate Lime Company, Elsberry, Missouri, or from 
the Mitchell Lime Company, Mitchell, Indiana. So far as known to 
the writer, there is no place in Illinois where finely-ground limestone 
is offered for sale, although there is excellent limestone in many plaees 
in the state, especially along the Mississippi river, as at Quincy, and in 
the Ozark Hills, in t.he southern part of the state, as at Anna. 
Steamed bone meal can be obtained for $25 to $30 a ton from local 
agents of Armour Fertilizer Works, Morris & Company, tlwjt't & Com­
pany, and other packers of the Union Stock Yards, Chieago, Illinois. 
Ground rock phosphate can be obtained in carload lots for about 
$8.00 a ton (including freight) from Robin Jones, Nashville, Tennessee, 
or from the N. Y. & St. L. Mining & Mfg. Company, St. Louis, Mo. 
tlteamed bone meal can be applied with any good force-feed seeder 
or with a fertilizer drill. Ground rock phosphate or ground limestone 
can be applied with an end-gate seeder or with an •'agitator-feed" 
grain sf\eder, but neither of these is made of sufficient eapacity or 
strength for very satisfactory use, and they are sometimes broken 
when used to sow these materials. The most satisfactory implement 
which we have tried for making heavy applications of limestone or 
rock phosphate is the Stevens Fertilizer Sower, which sows a strip 8 
feet, 3 inches (t rod) wide. This is manufactured by the Belcher & 
Taylor Agricultural Tool Company, Chicopee Falls, Mass. '1'his 
machine costs about $40 and freight, while an "agitator-feed" seeder 
of the same width can be bought from local agents of Illinois manu­
facturers for $16 or $18. 
The Ohio Experiment Station reports that a very satisfactory 
machine for sowing limestone, rock phosphate, etc., can be made for 
less than $20 by a blacksmith and a carpenter, using a pair of old 
mower wheels to start witl1 . . The axles are cut off a few inches trom 
the wheels and a strong rod about 8t feet long welded or bolted onto 
these axles, thus putting the wheels about 9 feet apart and retaining 
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t h e  u s e  o f  t h e  r a t c h e t s  i n  t h e  w h e e l s .  A  b o x  o r  h o p p e r  i s  b u i l t  w i t h  a  
d o u b l e  b o t t o m ,  t h e  l o w e r  o n e  b e i n g  m a d e  t o  s l i d e  e n d w i s e  a n d  t h u s  t o  
o p e n  o r  c l o s e  t h e  h o l e s  w h i c h  a r e  m a d e  t h r o u g h  t h e  d o u b l e  b o t t o m .  
T h e  r o d  c o n n e c t i n g  t h e  t w o  w h e e l s  r u n s  t h r o u g h  t h e  b o x  n e a r  t h e  
b o t t o m  a n d  s o m e  s o r t  o f  i r o n  s t r a p s  a r e  a t t a c h e d  t o  t h i s  a x l e  r o d , .  
a b o u t  t h e  s a m e  a s  i n  t h e  " a g i t a t o r  f e e d "  s e e d e r s ,  s o  t h a t  w h e n  a  
t o n g u e  i s  a t t a c h e d  t o  t h e  b o x  f r a m e  a~d t h e  m a c h i n e  d r a w n  f o r w a r d ,  
t h e  a x l e  r o d  r o t a t e s  w i t h  t h e  w h e e l s  a n d  f o r c e s  o u t  t h e  m a t e r i a l  i n  t h e  
b o x , .  t h u s  d i s t r i b u t i n g  i t  b r o a d c a s t  o n  t h e  l a n d .  
W h e r e v e r  p o s s i b l e  t h e  r o c k  p h o s p h a t e  s h o u l d  b e  m i x e d  w i t h  t h e  
m a n u r e  a s  i t  i s  b e i n g  m a d e  i n  t h e  s t a l l  o r  c o v e r e d  f e e d  l o t .  
G e n t l e m e n  o f  t h e  I l l i n o i s  S t a t e  F a r m e r s '  I n s t i t u t e ,  I  a s k  y o u  t o  
p a r d o n  m e  i f  I  m a k e  s o m e  p e r s o n a l  r e m a r k s .  T h e  I l l i n o i s  S t a t e  
F a r m e r s '  I n s t i t u t e  i s  t h e  o r g a n i z a t i o n  w h i c h  f i r s t  a s k e d  f o r  : m  a p p r o ­
p r i a t i o n  f o r  t h e  i n v e s t i g a t i o n  o f  I l f i ' n o i s  s o i l s .  F o r  t h a t  r e a s o n  t h i s  
o r g a n i z a t i o n  s t a n d s  a s  a  g u a r d i a n  o v e r  t h e  s o i l s  o t "  t h i s  s t a t e ,  t h a t  t h e i r  
f e r t i l i t y  a n d  p r o d u c t i v e  c a p a c i t y  m a y  b e  p r e s e r v e d  f o r  a l l  f u t u r e  g e n ­
e r a t i o n s ;  a n d  i t  s e e m s  t o  m e  e n t i r e l y  a p p r o p r i a t e  t h a t  w h a t  I  a m  a b o u t  
t o  s a y  I  s h o u l d  s a y  t o  t h i s  o r g a n i z a t i o n .  
A f t e r  I  h ' : t d  b e c o m e  c o n v i n c e d  t h a t  t h e  l o w - p r i c e d  l a n d s  o f  t h e  
L o w e r  I l l i n o i s  G l a c i a t i o n ,  c o m p r i s i n g  a b o u t  t w e n t y - f i v e  c o u n t i e s  i n  
S o u t h e r n  I l l i n o i s ,  c o u l d  b e  p r o f i t a b l y  i m p r o v e d ,  a n d  a f t e r  t h e  r e s u l t s  
o f  i n v e s t i g a t i o n  s h o w i n g  m a r k e d  i m p r o v e m e n t  i n  t h o s e  s o i l s  h a d  b e e n  
p u b l i s h e d  a n d  r e p u b l i s h e d  t h r o u g h o u t  t h e  s t a t e ,  I  b o u g h t  a  f a r m  i n  
S o u t h e r n  I l l i n o i s ,  e x p e c t i n g  t o  i m p r o v e  i t .  M y  o b j e c t  o r  p u r p o s e  i n  
t h e  i n v e s t m e n t  w a s  t h r e e - f o l d ;  f i r s t ,  p e r s o n a l  f i n a n c i a l  g a i n  f r o m  t h e  
p r o f i t s  o f  t h e  b u s i n e s s ;  s e c o n d ,  a  c l o s e r  p e r s o n a l  t o u c h  w i t h  t h e  p r a c t i ­
c a l  b u s i n e s s  o f  i m p r o v i n g  a  w o r n  o u t  f a r m ;  t h i r d ,  a  d e s i r e  t o  d e m o n ­
s t r a t e  o n  a  g o o d  s i z e d  f a r m ,  a n d  w i t h  m y  o w n  m o n e y ,  t h a t  s u c h  i m ­
p r o v e m e n t  b y  p r a c t i c a l  s c i e n t i f i c  m e t h o d s  i s  p o s s i b l e  a n d  p r o f i t a b l e .  
A g a i n ,  a f t e r  I  h a d  b e c o m e  c o n v i n c e d  t h a t  t h e  e l e m e n t  p h o s p h o r u s  
i s  d e f i c i e n t  i n  m o s t  I l l i n o i s  s o i l s ,  t h a t  t h i s  e l e m e n t  m u s t  b e  a p p l i e d  t o  
m a n y  o f  o u r  s o i l s  i f  t h e y  a r e  t o  p r o d u c e  a n d  t o  c o n t i n u e  t o  p r o d u c e  
m a x i m u m  p r o f i t a b l e  c r o p  y i e l d s ,  a n d  a f t e r  t h e s e  f a c t s  a n d  t h e  d a t a  
u p o n  w h i c h  t h e y '  w e r e  b a s e d  h a d  b e e n  p u b l i s h e d  a n d  r e p u b l i s h e d  
t h r o u g h o u t  t h e  s t a t e  f o r  t w o  y e a r s ,  I  b o u g h t  p h o s p h o r u s ;  I  i n v e s t e d  
i n  a  p h o s p h a t e  c o m p a n y ;  I  s e c u r e d  a l l  t h e  p h o s p h a t e  s t o c k  I  c o u l d  
o b t a i n ;  a n d  I  h a v e  s u g g e s t e d  t o  o t h e r s ,  a s  I  h a v e  h a d  o p p o r t u n i t y ,  
t h a t  t h e y  m i g h t  w e l l  d o  t h e  s a m e .  H e r e ,  a g a i n ,  m y  o b j e c t  o r  p u r p o s e  
w a s  t h r e e - f o l d ;  f i r s t ,  t o  s e c u r e  a  s u p p l y  o f  p h o s p h o r u s  f o r  m y  o w n  f a r m ;  
s e c o n d ,  p e r s o n a l  f i n a n c i a l  g a i n  f r o m  t h e  p h o s p h a t e  s t o c k  o b t a i n e d ;  
t h i r d ,  t h e  d e s i r e  t o  h a v e  I l l i n o i s  f a r m e r s  a n d  l a n e l  o w n e r s  o b t a i n  c o n ­
t r o ] 1  i f  p o s s i b l e ,  o f  a  s u p p l y  o f  p h o s p h o r u s  s u f f i c i e n t  f o r  t h e  n e e d s  o f  
I l l i n o i s  s o i l s .  
U n d e r  t h e  a u t h o r i t y  o f  t h e  U n i v e r s i t y  o f  I l l i n o i s  a n d  t h e  D i r e c t o r  
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of the Agricultural Experiment Station and the Advisory Committee 
from the State Farmers' Institute, I am charg-ed with the investiga­
tion of Illinois sons; but I have assumed that after the facts above re­
feired to had been widely published throughout the state, then I had 
the same right as any other citizen of Illinois to invest in Soutb,ern 
Illinois land, to purchase phosphorus, to secure stock in a phosphate 
company, or to advise others to do the same. 
I mention this matter because some are reported to have raised the 
question whether I ought to have taken any interest in a phosphate 
company or to have induced Illinois farmers or others interested in 
Illinois agriculture to invest in phosphate property. 
Certainly I would have no right to keep secret any information re­
lating to the investigation of Illinois soils until I ~hould profit there­
from or thereby obtain some undue advantage, but I have assumed, 
ane] still assume, that after such information has been given wide pub­
licity then I would have the same right to profit from those investiga­
tions as has any other citizen of this state. I believe this would be 
true even if the phosphate deposit were in Illinois and if it were the 
only source of phosphorus for this state; but, as a matter of fact, this 
phosphate property is only a part of the great phosphate deposit in 
Tennessee. It is not necessary that any Illinois farmer should ever 
purchase phosphorus from the company in which I am interested 
(there are others); neither is it necessary for the success of this com­
pany that it should ever sell a ton of rock phosphate in Illinois; the 
markets of the world are open and a million tons is the annual Ameri-, 
can export. 
I believe it is due to this Association and to the Experiment Sta­
tion, to myself and to my associates that I should present to you a 
brief chronological history of these transactions: 
The first appropriation for the investigation of Illinois soils became 
available July i, 1901. 
In July, 1902, one year later, Bulletin No. 76, "Alfalfa on Illinois 
Soils," was published, in which it wasshownon the ordinary prairie soil 
of Illinois, as in Champaign CountJY that "Applications of phosphorus 
to this soil were greatly to the advantage of the alfalfa crop." 
On September 29, 1902, I made a report of progress to the Board of 
Directors of the Illinois State Farmers' Institute on the "Investiga­
tion of Illinois Soils," which was soon afterward published and widely 
distributed by the Institute and by the Experiment Statiun. In this 
report it was pointed out that the soil analyses which had been made 
showed that the principal types of soil in several very large soil areas 
in the state were deticient in phosphorus. 
Whenever I have suggested the advisability of using any material 
on the soils of Illinois, I have al ways tried to make it possible for any 
one to adopt the suggestion and for this reason I have constantly fol­
lowed the practice of stating in reports and bulletins where such 
materials could be obtained, never for the purpose of advertising any­
body's goods, but always to give Illinois farmers necessary information, 
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w h i c h ,  i f  i t  w e r e  n o t  g i v e n  i n  t h e  b u l l e t i n s ,  w o u l d  b e  c a l l e d  f o r  b y  
t h o u s a n d s  o f  ' l e t t e r s .  T h u s ,  i n  t h i s  r e p o r t  I  s t a t e d  t h a t  w e  h a d  
o b t a i n e d  p u l v e r i z e d  ' l i m e  f r o m  t h e  M a r b l e  H e a d  L i m e  C o m p a n y ,  o f  
M a r b l e  H e a d ,  I l l i n o i s ,  a n d  f r o m  J .  B .  S p e e d  &  C o m p a n y ,  o f  M i l l t o w n ,  
I n d i a n a ;  g r o u n d  l i m e s t o n e  f r o m  t h e  C r y s t a l  C a r b o n a t e  L i m e  C o m p a n y ,  
o f  E l l s b e r r y  M i s s o u r i ;  b o n e  m e a l  f r o m  t h e  A r m o u r  F e r t i l i z e r  W o r k s ,  
U n i o n  S t o c k  Y a r d s ,  C h i c a g o ,  a n d  p o t a s h  s a l t s  f r o m  t h e  G e r m a n  R a l i  
W o r k s ,  o f N e w  Y o r k .  
O n  F e b r u a r y  2 5 ,  1 9 0 3 ,  I  g a v e  a~ a d d r e s s  b e f o r e  t h e  I l l i n o i s  S t a t e  
F a r m e r s '  I n s t i t u t e  a t  B l o o m i n g t o n  o n  t h e  s u b j e c t ,  " M e t h o d s  o f  M a i n ­
t a i n i n g  t h e  P r o d u c t i v e  C a p a c i t y  o f  I l l i n o i s  ~oils," w h i c h  w a s  s o o n  
a f t e r w a r d  p u b l i s h e d  b y  t h e  E x p e r i m e n t  S t a t i o n  a s  C i r c u l a r  N o .  6 8  a n d  
d i s t r i b u t e d  t o  t h e  S t a t i o n ' s  e n t i r e  m a i l i n g  l i s t  i n  I l l i n o i s .  I n  t h a t  
a d d r e s s  I  p r e s e n t e d  d a t a  f r o m  c h e m i c a l  a n a l y s e s ,  f r o m  p o t  c u l t u r e s ,  
a n d  f r o m  f i e l d  e x p e r i m e n t s ,  a l l  s h o w i n g  t h e  g r e a t  n e e d  o f  p h o s p h o r u s  
f o r  i m p r o v i n g  a n d  p e r m a n e n t l y  m a i n t a i n i n g  t h e  p r 6 d u c t i v e  c a p a c i t y  
o f  m o s t  I l l i n o i s  s o i l s .  _  S o m e  o f  t h e  s t a t e m e n t s  w h i c h  I  m a d e  t o  t h i s  
o r g a n i z a t i o n  a t  B l o o m i n g t o n ,  t w o  y e a r s  a g o  t h i s  m o n t h  a r e  a s  f o l l o w s :  
1 .  " N i t r o g e n  i s  f r e e  a s  a i r  a n d  p o t a s s i u m  i s  a b u n d a n t  i n  n e a r l y  a l l  
o f  t h e  s o i l s  o f  t h e  s t a t e ,  a n d  b o t h  n i t r o g e n  a n d  p o t a s s i u m  r e m a i n  i n  
t h e  s t r a w  a n d  c o r n  s t a l k s  a n d  i n  t h e  f a r m  m a n u r e s  t o  a  c o n s i d e r a b l e  
e x t e n t , .  P h o s p h o r u s ,  o n  t h e  c o n t r a r y ,  i s  p r e s e n t  i n  n e a r l y  a l l  s o i l s  i n  
l i m i t e d  a m o u n t s  a n d  i t  i s  b e i n g  c o n t i n u a l l y  r e m o v e d  f r o m  t h e  l a n d  
b o t h  b y  g r a i n  f a r m i n g  a n d  l i v e  s t o c k  f a r m i n g ,  a l t h o u g h  t w o  o r  t h r e e  
t i m e s  f a s t e r  b y  g r a i n  f a r m i n g  t h a n  b y  t h e  l i v e  s t o c k  s y s t e m  o f  f a r m ­
i n g .  "  
2 .  " I  b e l i e v e  t h a t  t h e  p u r c h a s e  a n d  i n t e l l i g e n t  u s e  o f  p h o s p h o r u s  
o n  m a n y  I l l i n o i s  s o i l s  w i l l  u l t i m a t e l y  p a y  a  h i g h e r  i n t e r e s t  o n  t h e  i n ­
v e s t m e n t  t h a n  t h e  p u r c h a s e  o f  I l l i n o i s  s o i l s  t h e m s e l v e s . "  
3 .  " P h o s p h o r u s  i s  t h e  o n e  e l e m e n t  o f  f e r t i l i t y  a b o v e  a l l  o t h e r s  
w h i c h  h a s  a  h i g h  a b s o l u t e  a n d  p e r m a n e n t  v a l u e  t o  I l l i n o i s  f a r m e r s . "  
4 .  " I f  t h e r e  i s  a n y  o n e  f a c t o r  m o r e  p o t J e n t  t h a n  o t h e r s  t o  f i n a l l y  
r u i n  t h e  a g r i c u l t u r e  o f  t h i s  s t a t e ,  t o  r e d u c e  a l l  o u r  l a n d s  t o  t h e  l e v e l  
o f  t h e  w o r n  o u t  l a n d s  o f  t h e  E a s t e r n  S t a t e s  a n d  o f  t h e  c o u n t r i e s  o f  
E u r o p e ,  m a n y  o f  w h i c h  c a n n o t  t o d a y  p r o d u c e  t h e i r  o w n  s u p p l y  o f  b 1 oe a d .  I  s a y  
i f  t h e r e  i s  a n y o n e  t h i n g  w h i c h  s h a l l  u l t i m a t e l y  b r i n g  t h i s  c o n d i t i o n  
u p o n  u s  o r  u p o n  o u r  c h i l d r e n ,  I  b e l i e v e  i t  i s  t h e  l o s s  o f  p h o s p h o r u s . "  
I  d e s c r i b e d ,  i n  t h a t  a d d r e s s ,  t h e  t h r e e  c h i e f  s o u r c e s  o f  p h o s p h o r u s  
a n d  m e n t i o n e d  t h a t  s t e a m e d  b o n e  m e a l  , c o u l d  b e  b o u g h t  " f r o m  f e r t i ­
l i z e r  d e 1 1 1 e r s  i n  C h i c a g o  ( a s  N e l s o n  M o r r i s  &  C o m p a n y ,  A r m o u r  
F e r t i l i z e r  W o r k s ,  o r  S w i f t  &  C o m p a n y ) "  t h a t  g r o u n d  r o c k  p h o s p h a t e  
c o u l d  b e  b o u g h t  " f r o m  R o b i n  J o n e s ,  o f  N a s h v i l l e ,  T e . n n e s s e e , "  a n d  t h a t  
s l a g  p h o s p h a t e  c o u l d  b e  o b t a i n e d  " f r o m  J a c o b  R e e s e ,  P o t t s t o w n ,  P a . "  
I n  A u g u s t ,  1 9 0 3 ,  I  p r e p a r e d  B u l l e t i n  N o .  8 8 ,  " S o i l  T r e a t m e n t  f o r  
W h e a t  i P l  R o t a t i o n s ,  w i t h  S p e c i a l  R e f e r e n c e  t o  S o u t h e r n  I l l i n o i s  S o i l s , "  
w h i c h  w a s  a t  o n c e  p u b l i s h e d  a n d  d i s t r i b u t e d  t o  t h e  S t a t i o n ' s  e n t i r e  
m a i l i n g  l i s t .  I n  t h i s  I  e s p e c i a l l y  e m p h a s i z e d  t h e  n e e d  o f  p h o s p h o r u s  
o n  s o u t h e r n  I l l i n o i s  s o i l s .  I  s u g g e s t e d  t h e  t w o  f o r m s ,  s t e a m e d  b o n e  
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meal and ground rock . phosphate. I expressed the opmlOn that 
fa.rmers who desired to try phosphorus on their land would have no 
difficulty in obtaining pure bone meal from such firms as "Nelson 
Morris & Oompany, Union Stock Yards, Ohicago, Armour Fertilizer 
Works, Swift & Oompany, or from several other companies located at 
the Union Stock Yards." 
On November 17, 1903, I read an address before the Section of Ag­
riculture and Chemistry of the Association of American Agricultural 
Oolleges and Experiment Stations at yYashington, D. C. which was 
soon afterward published by the Illinois Experiment Station as Oircu­
lar No. 72, and distributed to the agricultural press of Illinois and to 
all others who asked for it. 
Following are some of the statements which were made in that ad­
dress: 
"We have in Illinois an area of land whose principal type of soil 
contains only 600 pounds of phosphorus an acre in the plowed soil to a 
depth of 7 inches. A good crop of corn, such as we commonly produce 
on the best soils in the state, removes from the soil 23 pounds of phos­
phorus an acre. rrwenty-five or thirty good crops would actually 
remove from the soil as much phosphorus as is contained in the plowed 
soil, and the plowed soil is considerably richer in phosphorus than the 
soil below it. 
"It is mathematically impossible that the supply will be indefi­
nitely maintained if good crops should be removed from this land for 
any considerable number of years. The question is asked if this is not 
a very small area of abnormal soil. It is true that this area is a frac­
tion of the state of Illinois, but nevertheless it is large enough to make 
eleven states the size of Rhode Island. In former years this part of 
Illinois supplied sufficient corn to the rest of the state so that it, was 
nicknamed Egypt; and it is still popula,rly known by that name." 
It was also in November, 1903, that I purchased my "Poorland" 
farm in Marion County, in the heart of Egypt, a farm which during 
the previous five years had not paid the owners 2 percent interest per 
annum en the price at which I purchased it. . 
Twenty-one months after Bulletin No. 76 was published, eighteen 
months after the general need of phosphorus· had bee'n given wide 
publicity, and fourteen months after I had made the most positive 
statements before this organization that the loss of phosphorus threat­
ens ultimately to ruin the agriculture of Illinois, in April, 1904, I first 
learned of the phosphate company in which I afterward invest~d and 
in which I now own stock. 
In securing an Illinois farm and in securing stock in a phosphate 
company, I am practicing what I preach, fully believing that the peo­
ple who are interested in Illinois agriculture are not only willing that 
I should own stock in Illinois soil and in Tennessee phosphate, but 
that knowing these facts will . increase your confidence in the work 
which we are doing in trying to discover, and in helping to establish, 
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a  s y s t e m  o f  f a r m i n g  w h i c h  s h a l l  i n s u r e  a  p r o f i t a b l e  a n d  a  p e r m a n e n t  
a g r i c u l t u r e  i n  t h e  c o m m o n w e a l t h  o f  I l l i n o i s .  
A  P R O F I T A B L E  A N D  P E R l \ I A N E N ' l '  A G R I C U L T U R E !  L e t  t h i s  b e  o u r  
g o a l .  L e t  t h i s  b e  t h e  m o t t o  o f  e v e r y  c i t i z e n  o f  I l l i n o i s .  A n d  l e t  u s  
b e g i n  n o w ,  w h i l e  w e  a r e  r i c h  a n d  p r o s p e r o u s  a n d  p o w e r f u l .  L e t  u s  n o t  
r e p e a t  i n  I l l i n o i s  t h e  h i s t o r y  o f  s u c h  l a n d s  a s  t h e  g r e a t  M o b a w k  V a l 1 e y  
i n  N e w  Y o r k  a n d  t h e  J a m e s  R i v e r  Y a l l e y  i n  V i r g i n i a ,  b o t h  o f  w h i c l l  
w e r e  o n c e  f a m o u s  f o r  t b e i r  f e r t i l i t y  a n d  p r o d u c t i v e  c a p a c i t y  a n d  b o t h  
o f  w h i c h  a r e  n o w  p r a c t i c a l l y  r u i n e d .  
I  h a v e  k n o w l e d g e  a t  t h e  p r e s e n t  t i m e  o f  a  l a r g e  f a r m  i n  t h e  S t a t e  
o f  N e w  Y o r k  w h i c h  m o r e  t b a n  h a l f  a  c e n t u r y  a g o  s o l d  f o r  $ 1 2 5  a n  a c r e  
a n d  w h i c h  t o d a y  i s  o f f e r e d  f o r  $ 2 3  a n  a c r e ,  w h i c h  i s  l e s s .  t h a n  t h e  c o s t  
o f  t h e  b u U d i n g s  n o w  s t a n d i n g  o n  t h e  f a r m .  
P r o f e s s o r  J o s e p h  C a r t e r  o f  C l l a m p a i g n ,  w e l l  k n o w n  t o  t h e  t e a c h e r s  
a n d  f a r m e r s  o f  I l l i n o i s ,  r e c e n t l y  s t a t e d  i n  a  p u b l i c  a d d r e s s ,  t h a t  w i t h i n  
t h e  p a s t  t w o  y e a r s  h e  h a d  t r a v e l e d  t h r o u g h  t h e  V a l l e y  o f  t h e  J a m e s  
R i v e r  i n  O l d  V i r g i n i a .  H e  f o u n d  t h e r e  t h a t  s o m e  o f  t h e  b e a u t i f u l  
f a r m  l a n d s  w h i c h  o n c e  g r e w  t h e  g r e a t  c r o p s  o f  t o b a c c o  t h a t  m a d e  V i r ­
g i n i a  r i c h  a r e  n o w  a b s o l u t e l y  a b a n d o n e d ,  a n d  n o  m a n  w i l l  o w n  t h e m .  
I  r e p e a t  w h a t  I  s a i d  a t  y o u r  a n n u a l  m e e t i n g  t w o  y e a r s  a g o :  
" T h e  f e r t i l i t y  o f  I l l i n o i s  s o i l s  o u g h t  n o t  a n d  n e e d  n o t  b e  r e d u c e d ;  
I l l i n o i s  l a n d  o u g h t  n e v e r  t o  b e  r e d u c e d  b e l o w  i t s  o r i g i n a l  p r o d u c t i v e  
c a p a c i t y .  "  
' · I f  h e  w h o  m a k e s  t w o  b l a d e s  o f  g r a s s  g r o w  w h e r e  b u t  o n e  g r e w  
b e f o r e  i s  a  p u b l i c  b e n e f a c t o r ,  t h e n  h e  w h o  r e d u c e s  t h e  f e r t i l i t y  o f  t h e  
s o i l  s o  t h a t  b u t  o n e  e a r  o f  c o r n  g r o w s  w h e r e  t w o  h a v e  b e e n  g r o w n  
b e f o r e  i s  a  p u b l i c  c u r s e . "  
